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FOREWORD 


The Space Investigations Documentation System (SIDS) report is 
prepared by the National Space Science Data Center (NSSDC) at Goddard 
Space Flight Center for the Office of Space Science (OSS) at NASA 
Headquarters. The report will serve as a users guide for OSS manage- 
ment. In addition it is intended to provide the professional community 
with information about OSS current and planned investigative activity 
in a broad range of scientific disciplines. The report provides brief 
descriptions for these investigations, as well as the approximate time 
periods when each investigation operates and collects data. 

The SIDS report replaces the Space Science and Applications Program 
document (NHB 8030.2) from April 1960 to August 1968. Information on 
the supporting research and technology (SRT) and sounding rocket (SR) 
programs contained in that predecessor report has been deleted from 
SIDS, but it is available from the Office' of the Associate Administrator 
for Space Science. 

The SIDS report differs from the Report on Active and Planned 
Spacecraft and Experiments , edited by Julius Brecht and published by 
NSSDC in January 1974, in that it includes experiments and spacecraft 
of direct concern to OSS. At the spacecraft level, the report includes 
names of the program scientist and program manager. At the experiment 
level, the report shows whether an experiment was approved or approved 
conditionally, specifies the responsible OSS Division, and lists the 
SIDS investigation discipline codes. 

I would like, to acknowledge the cooperation of Battelle Memorial 
Institute, NASA Headquarters, and the National Space Science Data 
Center for assisting in the development of the report, obtaining informa- 
tion, and offering suggestions for the preparation of this report. 

NSSDC plans to publish a supplement to this report within 
6 months and a cumulative edition annually. 


Henry J. Smith 

Deputy Associate Administrator for 
Space Science (Science) 

NASA Headquarters 
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1. INTRODUCTION 


The Office of Space Science (OSS) and the professional community 
have a continuing need for information relating to and describing the 
scientific experiments conducted on OSS space flight missions. The 
H Space Investigations Documentation System (SIDS) report includes all 

active and planned experiments approved by the Associate Administrator 
for Space Science, plus a few other missions of direct interest to OSS. 

The SIDS report is arranged to provide information in a number of forms, 
i.e., geographic, institutional, principal investigators or team leaders, 
etc. SIDS is a formalized information system to meet these goals. The 
SIDS report and subsequent editions will provide details on current 
and planned experiments. 

The objective of SIDS is to establish, maintain, and operate a 
Space Science Steering Committee flight experiments project information 
system providing the capability to respond to report requirements and 
also internal and external queries on flight experiments. It has been 
designed to provide, as a single source, summaries of all approved 
space flight investigations and experimental and theoretical supporting 
research. 

The SIDS report will provide the professional community with 
information on current as well as planned spacecraft activity in a 
broad range of scientific disciplines for OSS. By providing brief 
descriptions of the spacecraft and experiments, as well as the approxi- 
mate time periods when data are being accumulated, it is hoped that this 
report will be useful to many people interested in the scientific, 
applied, and operational uses of such data. 

The contents and format of individual sections are described at 
the beginning of each section. 

1.1 AVAILABILITY OF THIS REPORT 

The Space Science Steering Committee Secretariat will provide copies 
of the SIDS report and future supplements to an individual or organiza- 
tion who can establish a need, in writing or by telephone, for this infor- 
mation. The official address for requests is: 

NASA Headquarters 
Office of Space Science 
Space Science Steering 
Committee Secretariat 
Code: SS 

Washington, D.C. 20546 
Phone: 202 755-8393 
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1.2 REQUESTS FOR ADDITIONS/CORRECTIONS 


All additions/corrections to the SIDS report should be sent 
directly to the Secretariat of the Space Science Steering Committee. 
To be included in the June 1975 supplement, these must reach the 
Secretariat by April 14, 1975. 
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2. DESCRIPTIONS OF SPACECRAFT AND EXPERIMENTS 


This section contains descriptions of spacecraft and experiments. 
They are sorted firsvfcgB.y; spacecraft common riame.- Within each spacecraft 
listing, experiments are ordered by the principal investigator's or team 
leader's last name. If the spacecraft common name is not known, the 
spacecraft can be found by referring to an alternate name found in the 
Index of Spacecraft and Experiments, section 3.1. 

Each spacecraft entry heading consists of the spacecraft common 
name, alternate names, NSSDC ID code, last reported state of the space- 
craft, launch date or planned launch date, weight, launch site, launch 
vehicle, sponsoring country and agency, orbit parameters if appropriate, 
and personnel. For unlaunched satellites, a set of planned orbit 
parameters is given. For launched orbiting spacecraft, two sets of 
orbit parameters are given; i.e., initial orbit parameters calculated 
shortly after launch and recent orbit parameters. No orbit parameters 
are given for lander or fly-by missions. The spacecraft brief 
description follows immediately below each heading. 

Each experiment entry heading consists of experiment name, NSSDC 
ID code, last reported state of the experiment, the OSS division, the 
relevant SIDS disciplines, and the experiment personnel. The experiment 
brief description follows immediately below each heading. 
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LAUNCH VEHICLE- SCOUT 


SPACECRAFT COMMON NAME- AD-A 
ALTERNATE NAMES- EXPLOREP 19, 307 1 A 
NSSOC ID- 63-053A 

LAST REPOSTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 00/00/67. 


SPACECRAFT WEIGHT- 
UNITEO STATES 


NASA-OSS 


LAUNCH DATE- 12/19/63 

LAUNCH SITE- VANDEN8ERG A FB , 

LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/AGENCY 
UNITED STATES 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 115.9 MIN 
PERIAPSIS- 749.000 KM ALT 

RECENT ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 112.02 MIN 
PERIAPSIS- 874. KM ALT 


EPOCH DATE- 12/19/63 
INCLINATION- 78.62 DEG 
APQAPSIS- 2022.00 KM ALT 


EPOCH DATE- 01/27/72 
INCLINATION- 78.9205 DEG 
APDAPSIS- 1768. KM ALT 


SPACECRAFT PERSONNEL <PM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG=PROGRAM MANAGER. SC-PROGRAM SCIENTIST) 

C.W. COFFEE. JR NASA-LARC 

HAMPTON. VA 

R.F. FELLOWS ............. NAS A HEADQUARTERS 

WASHINGTON. DC 

J.R. HOLTZ NASA HEADQUARTERS 

WASHINGTON. DC 

E.R. SCHMERL ING ..NASA HEADQUARTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

EXPLORER 19 WAS THE SECOND IN A SERIES OF 3.66-M 
INFLATABLE SPHERES PLACED INTO ORBIT SOLELY FOP THE 
DETERMINATION OF ATMOSPHERIC DENSITIES. EXPLORER 19 WAS 
LAUNCHED WHILE EXPLORER 9, THE FIRST SATELLITE IN THE SERIES. 
WAS STILL ACTIVE. SO THAT DENSITIES IN TWO DIFFERENT PORTIONS 
OF THE ATMOSPHERE COULO BE SAMPLED SIMULTANEOUSLY. THE 

SATEl | T£ CONSISTED OF ALTERNATING LAYERS OF ALUMINUM FOIL AND 

PLASTIC FILM. UNIFORMLY DISTRIBUTED OVER THE ALUMINUM OUTER 
SURFACE WERE 5.1-CM DOTS 3F WHITE PAINT FOR THERMAL CONTROL. A 
1 36.620- MHZ TRACKING BEACON. WHICH WAS POWERED BY FOUR SOLAR 
CELLS AH 3 WAS MOUNTED ON THE SPACECRAFT SKIN. USED THE 
ELECTRICALLY SEPARATED HEMISPHERES OF THE BALLOON AS AN 
ANTENNA. THE SPACECRAFT WAS SUCCESSFULLY ORBITED. BUT ITS 
APOGEE WAS LOWER THAN PLANNED. THE BEACON DID NOT HAVE 
SUFFICIENT POWER TO BE RECEIVED BY GROUND TRACKING STATIONS. 
MAKING IT NECESSARY TO RELY SOLELY ON THE SAO BAKER— NUNN 
CAMERA NETWORK FOR TRACKING. EXPLORE R 19 IS EXPECTED TO REMAIN 
IN ORBIT UNTIL 1976. 


PM - 
PS - 
MG - 
SC - 


AD-A. 0 * SULL IVAN. JR. 

EXPERIMENT NAME- SATELLITE DRAG ATMOSPHERIC DENSITY 
NS SDC ID- 6J-053A-0I 

LAST MEPORTtO STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SJDSTANOARD DATA ACQUISITION RATE SINCE 12/19/63. 

OSS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 
DISCIPLINE(S)- AGRONOMY 

•EXPERIMENT PERSONNEL I P I=PR I NC I PAL INVESTIGATOR. TL = TEAM LEADER 
0 1 = OTHER INVESTIGATOR. TM= TEAM MEMBER) 


PI - W.J. O'SULLIVAN, JR NASA-LARC 

HAMPTON. VA 

O! - L.G. JACCHIA SAO 

CAM9RIOGE. MA 


EXPERIMtNT BRIEF DESCRIPTION 

THIS EX9ER I MENT WAS OESIGNEO TO YIELD SYSTEMATIC CHANGES 
IN ATMOSPHERIC DENSITY AS A FUNCTION OF ALTITUDE. LATITUDE. 
AND TIME BY MEASURING ATMOSPHERIC DRAG ON 4 LOW MASS-TQ-AREA 
RATIO 10.7680 KG/SQ M> SATELLITE. EXPLORER 19 WAS LAUNCHED 
INTO A NEAR-POLAR ORBIT, SO THAT AS THE PERIGEE POINT 
PRECESSEO. DENSITIES COULO BE SAMPLEO FROM BOTH POLAR AND 
EUUATDRIAL LATITUDES. THE ORBIT WAS ALSO SUN SYNCHRONIZED SO 
THAT NEAR— POLAR DENSITIES COULO ALWAYS BE OBTAINEO NEAR LOCAL 
NOON ANU MIDNIGHT. ATMOSPHERIC DENSITIES NEAR PERIGEE WERE 
DEDUCED FROM SEQUENTIAL OBSERVATIONS OF THE SPHERE FROM 
OPTICAL TRACKING. ThF- EXPERIMENT PERFORMED NORMALLY AFTER 
LAUNCH, AND GOOD DATA HAVE BEEN COLLECTED. A COMPLETE 

DESCRIPTION OF THE EXPERIMENT IS CONTAINED IN 'DETERMINATION 
OF MEAN ATMOSPHERIC DENSITIES OURING MINIMUM SOLAR ACTIVITY BY 
MEANS Ur THE EXPLORER 19 SATELLITE,' NASA TN-D-3432. JUNE 
1966. 


SPONSORING COUNT RY/ AGENCY 

UNITED STATES NASA-OSS 


INITIAL ORBIT PARAMETERS 
ORB I TYPE- GEOCENTRIC 
ORBI T* PERIOD- 113.1 MIN 
PERIAPSIS- 665.300 KM ALT 

RECENT ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 115.05 MIN 
PERIAPSIS- 695. KM ALT 


EPOCH DATE- C8/08/68 
INCLINATION- 80. 6 R! DEC 
APOAPSIS— 2526.00 KM ALT 


EPOCH DATE- 01/13/74 
INCLINATION- 80.68 DEG 
APOAPSIS- 2223. KM ALT 


SPACECRAFT 
PM - C.W. 
PS - R.F. 
MG - J.R. 
SC - E.R. 


PERSONNEL IPM=PROjECT MANAGER. PS=PROJECT SCIENTIST. 

MG = PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 


COFFEE. JR. ........ .NASA-lARC 

HAMPTON. VA 

FELLOWS NASA HEADQUARTERS 

WASHINGTON. DC 

HOLTZ NASA HEADQUARTERS 

WASHINGTON, DC 

SCHMERLING .......... NAS A HEADQUARTERS 

WASHINGTON, OC 


SPACECRAFT BRIEF DESCRIPTION 

EXPLORER 39 WAS AN INFLATABLE SPHERE. 3.66 M IN 
DIAMETER. THAT WAS PL AC ED INTO ORBIT SOLELY FOR THE PURPOSE 0* 
MAKING DENSITY DETERMINATIONS. THE SPACECRAFT WAS SUCCESSFULLY 
LAUNCHED INTO A NEARLY POLAR, HIGHLY ELLIPTICAL ORBIT. IT WAS 
FOLDED AND CARRIED INTO ORBIT. TOGETHER WITH EJECTION AND 
INFLATION EQUIPMENT. AS PART OF THE PAYLOAD, OF EXPLORER 40 
I NSSDC ID 68-0660). TWO DENSITY EXPERIMENTS WERE PERFORMED. 
ONE INVOLVED THE STUDY OF SY$TF.MATIC DENSITY VAPIATIDN. AND 
THE OTHER WAS CONCERNED WITH NONSYSTEMAT I C DENSITY CHANGES* 
THE UPPER ATMOSPHERIC DENSITIES WERE DERIVED FROM SEQUENTIAL 
OBSERVATIONS DF THE SPHERE BY USE OF AN ATTACHED 136.620-MHZ- 
RADIO TRACKING BEACON AND DY OPTICAL TRACKING. THE RAOIO 
BEACON CEASED TRANSMITTING IN JUNE 1971. 


AD-C. KEATING 


EXPERIMENT NAME- SATELLITE DRAG ATMOSPHERIC DENSITY 


NSSOC ID- 68-066A-01 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARO DATA ACQUISITION RATE SINCE 08/03/60. 

OSS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 
DISCIPLINED)- AERONOMY 


EXPERIMENT PERSONNEL < P I =PR INC I PAL INVESTIGATOR, T L = TE AM LEADER 
O I = OT HER INVESTIGATOR. T.M=TE4M MEMBER) 

PI - G.M. KEATING NASA-LARC 

HAMPTON, VA 

01 - L.G. JACCHIA SAO 

CAMBRIDGE. MA 


EXPERIMENT BRIEF DESCRIPTION 

BECAUSE OF ITS SYMMETRICAL SHAPE. EKP.ORER 39 WAS 

SELECTEO BY THE EXPERIMENTERS TO DETERMINE UPPER ATMOSPHERIC 
DENSITIES AS A FUNCTION OF ALTITUDE. LATITUOE. SEASON, AND 
SOLAR ACTIVITY. THE EXPERIMENT WAS PLANNED PRIOR TO LAUNCH. 
DENSITY VALUES NEAR PERIGEE WERE OEDUCED FROM SEQUENTIAL 
OBSERVATIONS OF THE SPACECRAFT POSITION USING OPTICAL 

(BAKER— NJNN CAMERA NETWORK) ANO RAOIO ANO/JR RAD AP TRACKING 
TECHNIQUES. A GOOD DISCUSSION OF THE GENERAL TECHNIQUES USED 
TO DEDUCE DENSITY VALUES FROM SATELLITE DRAG DATA CAN BE FOUND 
IN SMITHSONIAN AS TROPHY S I CAL OBSERVATORY SPECIAL REPORT NO. 
100. BY JACCHIA ANO SLOWEY. THIS EXPERIMENT HAS DETERMINED 
REASONABLE DENSITY VALUES. ANO IS CAPABLE OF YIELDING 

LONG-TERM ATMOSPHERIC DENSITY VALUES. AS EXPLORER 39 HAS AN 
EXPECTED ORBITAL LIFETtME OF 50 YEARS. 


**»***«**••********•*«*•»**• AE-C ***************************** 

SPACECRAFT COMMON NAME- AE-C 
ALTERNATE NAMES- S 6C . PL-72IC 

ATMOSPHERE EXPLORER-C. EXPLORER 51 
6977 

NSSOC ID- 7J-I01A 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 12/16/73. 

LAUNCH DATE- 12/16/73 SPACECRAFT WEIGHT- 658. KG 

LAUNCH SITE- VAN0EN9ERG AFB. UNI TEO STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 


**************************** AD-C *** ***M*l**«»«***«»«»Mt»**| 

SPACECRAFT COMMON NAME- AO-C 
ALTERNATE NAMES- PL-6B3J. SPHERE 

EXPLORER 39. 03337 

NSSOC ID- O8-066A 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT THE STANDARO DATA ACQUISITION RATE SINCE 06/00/71. 

LAUNCH DATE- 08/06/69 SPACECRAFT WEIGHT- 9.4 KG 

LAUNCH SITE- VANDENBERG *FO. UNITED STATES 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 132. S MIN 
PERIAPSIS- I5B. KM ALT 

RECENT ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 117.92 MIN 
PERIAPSIS- 135.30 KM ALT 


EPOCH DATE- 12/17/73 
INCLINATION- 68. I 06G 

APOAPSIS- 4303. KM ALT 


EPOCH DATE- 07/10/74 
INCLINATION- 68.115 DEG 
APOAPSIS- 3039.44 KM ALT 
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spacecraft pc«5pfinn_ ipm: po o j ect manager . ps=project scientist. 

»»G=PROGRAM MANAGER. SC = PROGRAM SCIENTIST) 

PM - D.*. GRIA.CS NASA-GSFC 

GR&CN0ELT. MD 

PS - N.m. SPENCER NASA-GSFC 

GREENfcJCLT. MO 

MG - F.0. GAETANO NASA HEADQUARTERS 

WASHINGTON, DC 

SC - E.R. SCHMECLING NASA HEADQUARTERS 

WASHINGTON. DC 

SPACECRAFT rHIcp DESCRIPTION 

ONE JriJi-CTIVE OF AE-C «AS TO INVESTIGATE THE 

PHOTOCHEMICAL PROCESSES ACCOMPANYING THE ABSORPTION OF SOLAR 
UV RADIATION I N THE EARTH'S ATMOSPHERE BY MAKING CLOSELY 

coordinated measurements of reacting constituents. the 

MEASUREMENTS WERE ORIENTEO PRIMARILY TO THE LARGELY UNEXPLORED 

low-altituoe region hetwfen 120 and :»oo xm. however. 

PROPERTIES Atove 300 KM WERE ALSO EXTENSIVELY INVESTIGATED. 

the Experiment payloao incluoed instrumentation for the 

MEASUREMENT ok SOLAR CUV RADIATION. NEUTRAL PARTICLE 
COMPOSITION AND TEMPERATURE. ATMOSPHERIC DENSITY, ION 

COMPOSITION AND TEMPERATURE. ELECTRON CONCENTRATION AND 

TCMPERAT JRE , AIR GLOW EMISSIONS, PARTICLE FLUXES. AND THE 

PHOTO ELEC T RUN F.NPWGY SPECTRUM. THE SATELLITE WAS A SHORT (| 
M) CYLINDRICAL PRISM WITH A 01 AMETER OF APPROXl M ATELV 1.4 M. 
IN THE S J IN**ST ABIL I Z F D MODE, THE SPACECRAFT'S SPIN AXIS WAS 
PERPEND I CU_ AN TO THE OROIT PLANE. POWER WAS SUPPLIED BY A 
SOLAR CELL ARRAY. THE SPACECRAFT USED A PCM TELEMETRY SYSTEM 
THAT OPERATED 1 1 s A RCAL-T1MF OR TAPE RECORDEP MODE. AN 
ON — BOARD PROPULSION SYSTF.M WAS USED FOR MAXING ALTITUDE 

CHANGES. THF. SATELLITE HAD A 1-YR LIFETIME. MORE DETAILS CAN 

HE FOUND ON pp. 263-269 OF 'RADIO SCIENCE.' VOL. 8. NO. 4, 
APRIL 1973. 

AE-C, RARTM - — — 

EXPERIMENT NAME- ULTRAVIOLET NITRIC-OXIOE EXPERIMENT 
NSSOC ID- 7!>— Ioia-13 

LAST REPORTED STATE.- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 12/16/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCI PL I NE< S ) PLANFTARY ATMOSPHERES 

EXPERIMENT PERSONNEL I P I = PR I NC I PAL INVESTIGATOR. TL=T£AM LEAOER 
ni=OTHCP INVESTIGATOR. TM=TEAM MEMBER) 

PI - C.A. HARTH • U OF COLORADO 

HOULOER, CO 

EXPERIMENT BRIEF DESCRIPTION 

inis Ultraviolet ni tr ic-oxide experiment iuvno> 
CONSISTED UF A TWO-CHANNEL FIXED-GRATING EBERT SPECTROMETER 
WHICH MEASURED THE AIRGLOW IN THE 11.0) GAMMA BAND IN A 1 2“ A 
REGION CENTERED AT 2I5C A. THE OBSERVED INTENSITY WAS PRODUCED 
•JY RESONANCE FLUORESCFNCE BY SUNLIGHT OF »HE NITRIC-OXIDE 

molecules in the instrument's field of view, the intensity 

PROFILES OBTAINED YIELDED ALTITUDE PROFILES OF NltRIC-OXIOE 
DENSITY as a FUNCTION OF TIME and location, profiles were 
MEASURED ALONG THE TRACK OF THE SATELLITE AT ALL TIMES WHEN IT 
WAS ON THE SUNLIT SIDE OF THE EARTH. THE REMOTE SENSING 
CHARACTER 0 r r H E UVNO EXPERIMENT PERMITTED MEASUREMENTS OF 
NITRIC-JXIDE Tfj HE MADE AT ALTITUDES OOTH ABOVE AND BElOW 
SATE-lITE PERIGEE. »S THE SPACECRAFT SPINS. THE SPECTROMETER. 
WHICH •_ QGKEO OUTWARD THROUGH THE RIM OF THE SATELLITE. 
REPEATEDLY HAD ITS FIELD OF VIEW CARRIED DOWN THROUGH THE 
ATMOSPHERE ONTO THE EARTH'S L I MB . AND AL T I T U DE PROFILES OF THF 
EMITTEO AIROLDW INTENSITY WERE OBTAINED. BELOW SOME ALTITUDE 
THfc MEASURED SIGNAL AT 2 I SO A WAS CONTAMINATED BY RAYLEIGH 
SCATTERED SUNLIGHT. TO CORRECT FOR THIS CONTAMINATION, A 
SECOND CHANNEL MF.A5UPED ONLY SCATTERED LIGHT INTENSITY IN A 
i 2 - a region centered at 2190 a. the two channels were 
OPT I C ALL Y AND EL EC TC7 I CALL Y INDEPENDENT. NITRIC-OXIDE AIKGlOW 
INTENSITY WAS DETERMINED BY Taking T h c DIFFERENCE BETWEEN 
THESE TWO Mt- aSUREMENTS . FROM THE CORRECTED SIGNAL. 
NITRIC-OXIDE DENSITY PROFILES WERE OBTAINED BETWEEN 
APPROXIMATELY KM AND 250 XM . THE SENSOR'S SPHERICAL FUSED 

QUAR T 2 TE-ESCOPE MIRROR HAD A 125-MM FOCAL LENGTH. AND FOCUSED 
INCIDENT LIGHT ON THE ENTRANCE SLIT 0*= THE SPECTROMETER. FROM 
THIS SLIT THE LIGHT STRUCK ONE HALF OF THE EBERT MIRROR AND 
WAS .COLLIMATED ONTO the GRATING. THE 360 D-L I NES-PE R- MM GRATING 
RETURNED IT CITLLIMATF.D TO THE OTHER HALF OF THF ERF RT MIRROR. 
AND THE _ I GHT WAS FOCUSED ON TWO EXIT SLITS. TmE SPECTPOMET6R 
FIELD OF Vl*w *AS 0 DEG IS MIN BY 4 DEG 39 MIN. IN NORMAL 
OPERATION Each CHANNEL WAS INTF.GRATFD FOR 20. B MSEC ANO WAS 
READ OUT ALTERNATELY A T 10.4-MSFC INTERVALS. THE INSTRUMENT 
HAD LINEAR response CHARACTERISTICS. AND THE OBSERVATION OF A 
1-KR EMISSION RATE PRODUCED. ON THE AVERAGE. 100 COUNTS PER 
INTEGRATION ^ERIOD IN THE 2150-A CHANNEL AND 60 COUNTS IN THE 
2190-A CHANNEL. THE INSTRUMENT WAS PRO T EC TE D AGAINST 

CONTAMINATION FROM INTERNAL SCATTERING OF OFF-AXIS UND I SPRRSED 
LIGHT. MORE EXPERIMENT DETAILS CAN BE FOUNO IN. 'THE UV 
NITRIC— OXIDE EXPERIMENT FOR THE ATMOSPHERE EXPLORER'. C. A. 
BARTH. ET AL. RADIO SCIENCE. VOL. 9. NO. 4, PP. J79 (1973). 

AE-C. BRACE - — -- 

EXPERIMENT NAME- ELECTRON TEMPERATURE AND CONCENTRATION 

NSSOC 10- 7 3- 101 A- 0 1 

LAST PEPORTEO STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STanOapO DATA ACQUISITION RATE SINCE 12/16/73. 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

01 SC JRL INc I S>- IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR INC I P AL INVESTIGATOR, TL = TEAM LEADER 
OI = OTHER INVESTIGATOR. TM=T£AM MEMBER I 

PI - L.H. BRACE .....NASA-GSFC 

GREENBELT. MD 

OI - R.F. THE I NASA-GSFC 

GREENBELT, MD 

EXPERIMENT BRIEF DESCRIPTION 

THE CYLINDRICAL ELECTROSTATIC PROBE WAS A RETARDING 
POTENTIAL (LANGMUIR TYPE) PROBE THAT MEASURED THE CURRENT 
FLOWING TO THE COLLECTOR FOR A KNOWN SAWTOOTH VOLTAGE PATTERN 
APPLIED. FROM THIS RETARDING POTENTIAL (CURRENT VS VOLTAGE) 
CURVE. ELECTRON DENSITY AND ELECTRON TEMPERATURE WAS DERIVED. 
THIS PROBE CONSISTED OF A COLLECTOR ELECTRODE EXTENDING FROM 
THE CENTRAL AXIS OF A CYLINDRICAL GUARD RING. THE GUARD RING 
EXTENDED 23 CM FROM THE SPACECRAFT. ANO THE ELECTRODE EXTENDED 
ANOTHER 10 CM FURTHER OUTWARD FROM THE END OF THE GUARD RING. 
TWO IDENTICAL PROBES WERE MOUNTED PARALLEL TO THE SPACECRAFT 
SPIN AXIS ISPIN AXIS WAS PERPENDICULAR TO THE ORBIT PLANE). 
AND THE OTHER PROBE WAS MOUNTED o ERPENOI CUL AR TO THE SPIN 
AXIS. IN ADDITION TO ONBOARD ANALYSES OF THE RETARDING 
POTENTIAL CURVES. WHICH PROVIDE TEMPERATURES AND DENSITIES. 
THESE CURVES WERE TELEMETERED. 

AE-C. BR INTON 

EXPERIMENT NAME- BENNETT ION-MASS SPECTROMETER 
NSSOC ID- 73 — 1 0 1 A— I 1 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 12/16/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPL INE(S)- IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR I N C I P AL INVESTIGATOR. TL=TEAM LEAOER 
Ol=OjHEP INVESTIGATOR. T.M = T£AM MEMBER) 

PI - H.C. BR I NT ON .NASA-GSFC 

GREENBELT. MD 

OI - L.R. SCOTT NASA-GSFC 

GREENBELT. MD 

01 - M.W. PHAPO NASA-GSFC 

GREENBELT. MQt 

OI - H.A. TAYLOR. JR NASA-GSFC 

GREENBELT. MD 

EXPERIMENT BRIEF OESCRIPTlQN 

THIS EXPERIMENT WAS FLOWN TO MEASURE, THROUGHOUT THE AE 
ORBIT. THE INDIVIDUAL CONCENTRATIONS OF ALL THERMAL ION 
SPECIES IN THE MASS RANGE ) TO 72 ATOMIC MASS UNITS (AMU). AND 
IN THE AMBIENT DENSITY RANGE FROM 5 IONS PER CC TO 5 MILLION 
IONS PER CC. ANY COMBINATION OF THE FOLLOWING THREE MASS 
RANGES. WHICH WERE EXPRESSED IN AMU. WERE SELECTED BY GROUND 
COMMAND -- RANGE A - 4 TO 1. RANGE B - IB TQ 2, RANGE C - 72 
TO 8. EACH RANGE WAS NORMALLY SCANNED IN 1.6 SEC 

C APPROX IMATELr 12 <M ALONG ORBIT), BUT THE SCAN TIME PER RANGE 

WAS INCREASED TO 5.1 SECONDS BY COMMAND. NORMAL OPERATION 
CONSISTEO IN SEQJENCE A0CA9C 172 TO I AMU IN 4.8 SEC). 
LABORATORY ANO INFLIGHT DETERMINATION 3= SPECTROMETER 

EFFICIENCY AND MASS DISCRIMINATION PERMITTED DIRECT CONVERSION 
OF MF*su«eo ION CURRENTS TO AMBIENT CONCENTRATIONS. THE 

EXPERIMENT'S FOUR PRIMARY MECHANICAL COMPONENTS WERE -- GUARD 
RING ANO ION-ANALYZER TUBE. COLLECTOR AND PREAMPLIFIER 

ASSEMBLY, VENT. ANO MAIN ELECTRONICS HOUSING. THE GUARD RING 
WAS NORMALLY AT GROUND POTENTIAL. BUT IT COULD BE PLACED AT -6 
V BY COMMAND IF -DESIRABLE, E.G., IF THE SPACECRAFT ACQUIRED A 
POSITIVE CHARGE. A THREE-STAGE BENNETT TUBE WITH 7 TO 5 CYCLE 
DRIFT SPACES WAS FLOWN AND WAS MODIFIED TO PERMIT ION 
CONCENTRATION MEASUREMENTS TO BE OBTAINED DOWN TO I20-KM 
ALTITUDE. SPECIFICALLY, A VENT WAS PROVIDED AT THE REAR OF THE 
SPECTROMETER. AND THF USUAL FLAT-DISK ION-CURRENT COLLECTOR 
WAS REPLACED WITH A STACK OF WIRE-MESH GRIDS. THE FREQUENCY OF 
THE 30 V PEAX-TO-PEAK R.F. VOLTAGE VARIED WITH THE MASS RANGE 
MEASURED — RANGE A - 10 MHZ. RANGE R - 5 MHZ, AND RANGE C - 
2.5 MHZ. INTO THE VACUUM TIGHT AlUMI N4 — CER AMI C CYLINDRICAL 
ANALYZER TUBE A SERIES OF 16 PARALLEL TUNGSTEN-MESH GRIDS WERE 
BRAZED. THE BALANCE BETWEEN ION-CURRENT SENSITIVITY AND 

MASS-RESOLUTION IN A BENNETT SPECTROMETER COULD BE ALTERED 9Y 
CHANGING APPROPRIATE VOLTAGES. THESE VOLTAGE CHANGES COULO BE 
CONTROLLED I NDE PEND EN TL Y BY GROUND COMMAND FDR EACH ONE O c THE 
THREE MASS RANGES. PRIMARY ANALOG INSTRUMENT OUTPUT WAS A 
COMPPESSE0 ION CURRENT SPECTRUM WHICH DISPLAYED THE FULL 
DYNAMIC RANGE OF THE AMPLIFIER SYSTEM ON A SINGLE TELEMETRY 
CHANNEL. ON-BOARD DATA PROCESSING PROVIDED A READ-OUT OF 
PQIMARY EXPERIMENT DATA IN THE FORM OF TWO DIGITAL WOROS FOR 
EACH PEAK IN THE ION SPECTRUM. ONE EIGHT-BIT WORD INDICATED 
PEAK AMPLITUDE (CURRENT) AND THE OTHER EIGHT-BIT WORD 
IDENTIFIED SWFFp POSITION. I.E.. SPECIES IDENTIFICATION. THE 
WORDS WERE READ OUT IN PAIRS AT THE MAIN FRAME TELEMETRY RATE 
OF 16 SAMPLES PER SECOND. INSTRUMENT CONFIGURATION SELECTED 
FOR A PARTICULAR PASS DEPENDED PRIMARILY ON THE DATA 
REQUIREMENTS OF THE SCIENCE PROBLEM UNDER INVESTIGATION AND ON 
THE SPACECRAFT SPIN MODE. MORE COMPLETE EXPERIMENT DETAILS CAN 
BE FOUNO IN THE PAPER 'THE BENNETT ION-MASS SPECTROMETER ON 
ATMOSPHERE EXPLORER -C AND -E . ' H. C. BR INTON ET *L. RADIO 
SCIENCE. VOL. 8. NO. 4, PP. 323-332 11973). 

AE-C. CHAMPION 

EXPERIMENT NAME- ATMOSPHERIC DRAG 


NSSDC ID- 73-1 0 1 A— 02 



LAST REPORTED S 7 AT E- LAUNCHED AMO OPERATING NORMALLY 

AT THE; STANDARD DATA ACQUISITION RATE SINCE 12/17/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

01 SC IPL IN$ ( S ) - IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL I PI=P» I.NCIPAL INVESTIGATOR, TL = TEAM LEADER 
3I = UTMEP INVESTIGATOR, T Ms TEAM MEMBER) 

PI “ < .S,w. CHAMPION US AF CAMBRIDGE RES LAB 

BEDFORD. MA 

01 - F.A, MARCOS . • • US AF CAMBRIDGE RES LAB 

BEDFORD, -VA 

EXPERIMENT BRIEF DESCRIPTION 

THE ATMOSPHERIC DENSITY ACCELEROMETER EXPERIMENT 

OBTAINED DATA ON THE NEUTRAL DENSITY O e THF ATMOSPHERE IN THE 
ALTITUDE RANGE 120 TO 400 <M BY THE MEASUREMENT OF SATELLITE 
DECELERATION DUE TO ACRQDYNAMIC DRAG. THE EXPERIMENT 

CONSISTED OF TH«FE SINGLE AXIS ACCELEROMETERS. TWO OF THE 
UNITS LOCATED IN THE SPACECRAFT X-Y PLANE AXIS, AND THE 

THIRD »A$ ALIGNED WITH THF 7 AXIS. EACH INSTRUMENT MEASURED 
THE iLLECTROST AT I C . FORCE REQUIRED TO RESTRAIN A HOLLOW 
CYLINDRICAL MASS UNDF R EXTERNAL ACCELERATION, THE DYNAMIC 

range .if Each unit was ie-io to ie-12 grams. 

AC-C, DOER INC — 

EXPERIMENT NAME- PHOTOFLe CTRQN SPEC TROME TER 
iNSSDC ID- 73-101 a- 03 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

41 THS STANDARD DATA ACQUISITION RATE SINCE 12/16/73. 

OSS DIVISION- RHYS I CS AND ASTRONOMY PROGRAMS 

OISCIPL IN5=( S) - IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I = P» ! NC I P AL INVESTIGATOR. TL=TEAM LEADER 
P I =(1T HEP INVEST rGATOR. TMsTEAM MEMBER) 

PI - J.P, nOEPING JOHNS HOPKINS U 

BALTIMORE. MD 

01 - C.U. OOSTROM APPLIED PHYSICS LAB 

SILVER SPRING, MD 

01 - J.C. ARMSTRONG ...........APPLIED PHYSICS LAB 

SILVER SPRING, MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT MEASURED THF INTENSITY AND ENERGY 

DISTRIBUTION 3F THE PHO TOELEC T»ON FLUX IN THE THERMOSPHERE IN 
THE RANGE H TO 500 EV . TMr INSTRUMENTATION CONSISTED OF TWO 
OPPOSITELY DTRFCTF.C HEM I SPMER I C AL-CLEC TPOSTA T I C OEFLECTORS 

COUPLED TO SfF’ARATE ELECTRON MULTIPLIER DETECTORS. THE 

PHOTUElECTPON ENERGY SPECTRUM WAS SCANNED BY 1-SEC SWEEPS OF 
THE VOLTAGE BETWEFN THE. TWO HEM I SPHER I C AL DEFLECTION ELEMENTS 
OF EACH DEFLECTOR. 

AL-C. HANSON : 


EXPERIMENT PERSONNEL ( P t = PR INC I R A L INVESTIGATOR. Tl = TEAM LEADER 
OI=OTHER INVESTIGATOR. TM = TE AM MEMBER) 

PI - P.D. HAYS U OF MICHIGAN 

ANN ARBOR. MI 

Ol - G.G. SHEPHERD YORK U 

TORONTO. ONTARIO. CANADA 

EXPERIMENT 3RIEF DESCRIPTION 

THIS EXPERIMENT CONTAINED A FILTER PHOTOMETER DESIGNED 
TO MONITOR VARIOUS AIRGLOw AND AURORAL FEATURES WHICH LIE IN 
THE SPECTRAL RANGE BETWEEN 3000 A AND 7500 A. THE PRIMARY 
INFORMATION OBTAINEO FROM THIS EXPERIMENT WAS THE RATES OF 
EXCITATION OF THE ATOMIC AND MOLECULAR CONSTITUENTS OF THE 
THERMOSPHERE . FOR THE A£-C MISSION. THE FOLLOWING SIX SPECIFIC 
LINES AND BANDS WERE CHOSEN FOR STUDY SINCE THEY PLAY AN 
IMPORTANT ROLE IN THE PHOTOCHEMICAL ENERGY BALANCE OF THE 
ATMOSPHEPE — 3371 A, 4278 A. 5200 A. 5577 A. 6300 A, AND 7319 
TO 7330 A. TWO OPTICAL SYSTEMS VIEWED AT RIGHT ANGLES TO EACH 
OTHER. EACH ONE EMPLOYED A COMBINATION OF A SIMPLE OBJECTIVE 
LENS AND FIELD STOP TO DEFINE THE FIELD OF VIEW. AND EACH 
CONTAINED A MULTISTAGE LIGHT BAFFLE. THE WIDE-ANGLE HIGH 
SENSITIVITY SYSTEM (DESIGNATED CHANNEL 2) HAD A FIELD OF VIEW 
OF 3 DEG HALF-ANGLE, AND WAS USED TO MEASURE THE NIGHTGLOW. 
DAYGLOW ABOVE THE SATELLITE. AND OTHER WEAK EMISSION FEATURES. 
THE LESS SENSITIVE SYSTEM (DESIGNATED CHANNEL 1) HAD A FIELD 
OF VIEW OF APPROXIMATELY 3/4 DEG HAL^— ANGLE. AND WAS USED FOR 
DAYGLOW AND NIGHTGlOW HORIZON MEASUREMENTS AS WELL AS DISCRETE 
AURORAL FEATURES WHICH SHOWED STRONG SPATIAL GRADIENTS. BOTH 
OPTICAL CHANNELS HAD A DIAMETER OF 2.2 CM. THEY SHARED A 
FIL T FR WHEEL THAT CONTAINED 6 INTERFERENCE FILTERS AT THE 
WAVELENGTHS IDENTIFIED ABDVE, AND TWO OTHER POSITIONS. ONE WAS 
A DARK POSITION FOR NOISE MEASUREMENTS. AND THE OTHER WAS A 
CALIBRATE POSITION. THE DYNAMIC RANGE OF THE INSTRUMENT WAS 10 
TO THE 6 POWER RAYLEIGHS. IN ORDER THAT THE SENSORS BE ABLE TO 
RESPOND IN A FRACTION OF A SECOND TO LARGE CHANGES IN SURFACE 
BRIGHTNESS WITHOUT ANY NOTICEABLE ENHANCEMENT IN THE 
BACKGROUND COUNT RATE. EACH ONE CONTAINED A 1/1 00 ATTENUATOR 
AND AN ELECTRONIC CIRCUIT TO BACK-BIAS THE CATHODE. WITH THESE 
PROTECTIVE FEATURES IT WAS POSSrQCE To MEASURE A DARK FEATURE 
WITH NO APPARENT ENHANCEMENT IN BACKGROUND WITHIN 120 MSEC 
AFTER A DIRECT VIEW OF THE SUN. PHOTONS REACHING THE CATHODE 
WERE RECORDED USING A PULSE-CDUNT I NG SYSTEM. THE INTEGRATION 
TIME WAS 33 MSEC FOR CHANNEL l AND 132 MSEC FOP CHANNEL 2. 
PRIMARY COMMAND AND TELEMETRY FORMATTING SYSTEMS WERE SHARED 
BY THE TWO CHANNELS. THE EXPERIMENT COULD BE COMMANDED INTO 
ANY ONE OF SEVERAL OPERATING MOOES DEPENDING ON THE SCIENCE 
REQUIREMENTS <-ND SPACECRAFT ATTITUDE. FOR MORE EXPERIMENT 
DETAILS, SEE • THF V t S I 3LE-A I RGLOW EXPERIMENT ON ATMOSPHERE 
EXPLORER.* P. B. HAYS. ET AL.. RAOIO SCIENCE. VOL. 8 , NO. 4. 
PP. 369 1 1973) . 

AE-C. HEATH 

EXPERIMENT NAME- S3 A R EUV FILTER PHOTOMETEP 
NSSOC ID- 73— 101 A— 0 5 


EXPERIMENT NAME- ION TEMPERATURE 
NS SUC ID- 73- 10 1 A- 04 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT I Ht STANDARD OUA ACQUISITION RATE SINCE 12/16/73. 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISCI PL 1 NE( S ) - IONOSPHERES PLANETARY ATMOSPHERES 


E.XPER IMENT 
PI - w . B . 
OI - D.R. 
1) I - S . 


PERSONNEL 
HANSON . 
ZUCLARO 

SAN T IN I 


( Pt = PR!NCIP4L INVESTIGATOR, TL = TEAM LEADER 
01* OTHER INVESTIGATOR, TM= TEA M MEMBER) 

U DF TEXAS, OALLAS 

DALLAS. TX 

U OF TEXAS. DALLAS 

OALL A S, T X 

U O- TEXAS. OALLAS 

DALLAS, T x 


EXPERIMENT BRIEF DESCRIPTION 

THE PLANAR ION TRAP, A PETAPDlNG POTENTIAL TYPE OF 
INSTRUMENT, MEASURED CURRENT FLOWING TO A COLLECTOR FOR a 
KNOWN l. 1 NEAR VOLTAGE SWEEP TO Hr APPLIED TO THE COLLECTOR. THE 
ION TEMPERATURE. ION DENSITY. COMPOSITION, SUPRAThERMAL 
ELECTRON -LUXES. AND SUPRATHERMAL ELECTRON TEMPERATURES WERE 
DETERMINED FROM THIS pETAPDING POTENTIAL CURVE AND KNOWLEDGE 
OF THE VOLTAGE ON SUPPRESSOR GRIDS BETWEEN THE INSTRUMENT 
APERTURE AND THE COLLECTOR. THE E XP ER I MFN T OPERATED IN ONE 
M ORE WHI^£ THE SPACECRAFT WAS SPINNING ANO IN A SECOND MODE 
WHEN THE SPACECRAFT WAS NOT SPINNING. A COMPLETE VOLTAGE SwEEP 
(BOTH DOwN AN 0 UP — *2 3 TO 0 TO 4-2J V) COULD HE ACCOMPLISHED 
IN 3 SEC. IN THE N-JNSPINNIN3 MODE, AN ADDITIONAL 3-SEC »OUCT* 
MODE OPERATED TO P»0V1D= MEASUREMENTS cq n M WHICH FRACTIONAL 
ION CONCEnTRAT ION CHANGES AS Small AS 0.001 IONS/CC PER 130 M 
ALONG TRACK TRAVEL COULD BE MADE. 


LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD OATA ACQUISITION RATE SINCE 12/16/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGPAMS 

DISC IPL INE(S)- IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR. TL=TEAM LEADER 
01= OT HE R INVESTIGATOR. TM= T E A M MEMBER) 

PI - D.F. HEATH NASA-GSFC 

GREFN8ELT, MD 

OI - J. OSANTOWSKI NASA-GSFC 

GREENBELT. MD 

EXPERIMENT BRIEF DESCRIPTION 

THE ATMOSPHERE EXPLORER C SOLAR EUV - 1 L T EM PHOTOMETER 
EXPERIMENT HAD TWO PRIMARY' OBJECTIVES -- (1) TO MONITOR SOLAR 

EUV FLUX IN SIX WAVELENGTH INTFRVALS FROM 40 TO 1100 A AND (2) 
TO MEASURE THE BROADBAND ATMOSPHERIC ABSORPTION AS A FUNCTION 
OF A_ TIT UDE TO DETERMINE EFFECTIVE IONIZATION RATES FOR 
MOLECULAR NITROGEN AND ATOMIC OXYGEN. SECONDARY OBJECTIVES 
WERE TD PROVIDE COVERAGE OF TEMPORAL SOLAR EJV VARIATIONS FOR 
THE SELECTED GRATING SPECTROMETER EXPERIMENT ANO TO PROVIDE A 
CHECK OF THE LONG-TERM STABILITY OF THE EUV SPECTROMETER. THE 
INSTRUMENT WAS COMPOSED OF FOUR BEND I X SPIRAL ELECTRON 
MULTIPLIERS, THREE PHOTODIODES. AND A STEPPED EIGHT-POSITION 
FILTER, WHEEL THAT CONTAINED SIX UNBACKEO METALLIC FILTERS THAT 
WERE TRANSPARENT IN THE VICINITY OF THE PLASMA FREQUENCY. THE 
FILTER PHOTOMETER HAD A TRANSPARENT POSITION. A CALIBRATION 
POSITION, AND AN OPAQUE POSITION. SINCE EACH OF THE FILTERS 
WAS WED TO EACH 3F THE DETECTORS. THIS CONFIGURATION PROVIOEO 
AN INFLIGHT RELATIVE CALIBRATION OF ALL THE DETECTORS. THE 
EXPERIMENT WAS RIGIDLY MOUNTED ON THE ♦ /. AXIS. THE TILT ANGLE 
WAS OPTIMIZED, DEPENDING ON ThE SELECTED SPACECRAFT ORBITAL 
PARAMETERS. FOR MAXIMUM SUN VIEWING TIME fqd BOTH THE SPINNING 
AND THE EARTH-ORIENTED SPACECRAFT OPERATING MODES- ADEQUATE 
TEMPORAL COVERAGE OF THE SUN WAS PROVIDED BY THE LARGE 
INSTRUMENT FIELD OF VIEW (PLUS OR MINUS 30 DEG). 


EXPERIMENT NAME- AIRGLOw PHOTOMETER 
NSSDC I D- 7J- 10 I A- 14 


AE-C. HINTEREGGER 

EXPERIMENT NAME- SOLAR EUV SPECTROPHOTOMETER 


LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT TH£ STANDARD DATA ACQUISITION HATE SINCE I2/J6/73. 

JSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
D I SC IPL I N£( 5 > - planetary ATMOSPHERES 


NSSDC ID- 73— 101 A— 0 6 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 12/16/73. 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

OISC IPL INE (S )- IONOSPHERES PLANETARY ATMOSPHERES 



EXPERIMENT 
PI - H.E . 
OI - O .E . 
OI - L.A. 
OI - C.W. 
□I - J.E. 


PERSONNEL { P I=PR INCI PAl INVESTIGATOR, TL= T E AM LEADER 
OI = OTHEP INVESTIGATOR. TM* TEAM MEMBER) 


HINTEREGGEO ..USAF CAMBRIDGE RES LAB 

BEDFORD . * MA 

B EDO . USAF CAMBRIDGE RES LAB 

BEDFORD, ma 

HALL . ............... USAF CAMBRIDGE RES LAB 

BEDFORD. MA 

CM4GNON USAF CAMBRIDGE RES LAB 

BEDFORD. MA 

HANSON USAF CAMBRIDGE RES LAB 

BEDFORD. MA 


EXPERIMENT BRIEF DESCRIPTION 

SIX GR AZ ING- INC IOENCE GRATING MONOCHROMATORS, WHICH 

COMPRISED THE EUV SPECT RO PHC1T OMETEP . PROVIDED MEASUREMENTS OF 
THE SOLAR EUV FLUX IN THE I TO- TO 1700-A RANGE. THIS 

INSTRUMENT HAD MODERATE SPECTRAL RESOLUTION (2 A AT 300 A) ANO 
WAS CAPABLE OF SCANNING THE ENTIRE RANGE OR SELECTING SIX 
NARROW BANDS FOR CONTINUOUS HIGH TIME RESOLUTION MONITORING. 
THE INSTRUMENT. WHICH WAS POINTED TOWARDS THE SUN WITH AN 
ACCURACY OF 2 ARC— M IN. PROVIDED DATA REFLECTING THE SOLAR 
INPUT AND DATA INDICATING ATMOSPHERIC ATTENUATION. 


PRIMARY AERONOMICAL AND IONOSPHERIC EXPERIMENTS WHEN THE 
SATELLITE WAS EITHER .IN THE SPINNING OR DSSPUN M30ES. THE DATA 
MODE PROVIDED SUFFICIENT ENERGY. PITCH ANGLE. AND TEMPORAL 
RESOLUTION TO COMPLETELY CHARACTERIZE THE ELECTRON RADIATION 
ENCOUNTERED IN THE AURORAL AND TRANS- AUROR AL REGIONS. DATA 
ACQUISITION OCCURRED ON A LOW-DUTY CYCLE DUPING TIMES WHEN THE 
HEAVY EXPERIMENT POWER LOAD WAS OFF, ESPECIALLY IN THE OESPIN 
MODE TO ALLOW MEASUREMENT OF THE »I TCH ANGLE. DURING SOME 
APOGEE PERIODS IN THE DESPIN MODE THE DETECTORS LOOKED DOWN 
TOWARD THE EARTH ALONG FIELD LINES. 

— AE-C. NIER — — 

EXPERIMENT NAME— D 5 EN SOURCE NEUTRAL MASS SPECTROMETER 
^ NSSDC ID- 73-101 A-37 

LAST REPORTEO STATE- L AUNCHEO AnD OPERATING NORM A_L Y 

AT THE STANDARD DATA ACQUISITION RATE SINCE 12/16/73. 

OSS OI VIS ION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPLINEISI- IONOSPHERES PLANETARY ATMOSPHERES 


AE-C, HOFFMAN 


EXPERIMENT NAME- MAGNETIC ION-MASS SPECTROMETER 


NSSDC ID- 7 3— 1 0 I A— 1 0 


LAST REPORTEO STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARO DATA ACQUISITION RATE SINCE 12/16/73. 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC I PL INE( S ) - IONOSPHERES PLANETARY ATMOSPHERES 


EXPERIMENT PERSONNEL ( P I =PR I NCI PA L INVESTIGATOR. TL*TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - J.H. HOFFMAN OF TEXAS. DALLAS 

DALLAS. TX 

EXPERIMENT BRIEF DESCRIPTION 

A MAGNETIC ION MASS SPECTROMETER WAS FLOWN TO MEASURE IN 
SITU THE CONCENTRATIONS tIF THE AMBIENT ION SPECIES IN THE MASS 
RANGE FROM I TO 9C ATOMIC MASS UNITS (AMU). MOUNTED ON THE 
SATELLITE EQUATOR NORMAL TO THE SPIN AXIS. THE ENTRANCE 
APERTURE FACED FORWARD WHEN THE SPACECRAFT WAS IN THE OESPUN 
MODE. THC ELECTRIC AND MAGNETIC FIELDS WERE ARRANGED TO 

PRODUCE A MASS SPECTRUM ALONG THE FOCAL PLANE FOLLOWING THE 
MAGNETIC ANALYZER. THREE SLITS WERE PLACED ALONG THC FOCAL 
PLANE IN APPROPRIATE PLACES TO SIMULTANEOUSLY COLLECT IONS IN 
THE MASS RATIOS 1 TO 4 TO 16 AMU. IONOSPHERIC IONS WERE 
ACCELERATED INTO THE ANALYZER SYSTEM BY A NEGATIVE VOLTAGE 
THAT WILL VARY FROM -1060 TO -225 V. THE THREE MASS RANGES 
MEASURED SIMULTANEOUSLY WERE I TO 4, 4 TO 16. AND 16 TO 64 
AMU. FOLLOWING EACH SLIT WAS AN ELECTRON MULTIPLIER ANO A 
LOGARITHMIC ELEC TROME TER - AMPL I F I ER DETECTOR. THE DETECTOR 

OUTPUT COULD BE MEASURED DIRECTLY FOR AN ANALOG OUTPUT, OR IT 
COULD BE FED TO A 'PEAK* CIRCUIT THAT DETERMINED THE AMPLITUDE 
OF EACH PEAK IN THE SPECTRUM. ONLY THF AMPLITUDE OF EACH PEAK 

WAS TELEMETERED IN THF PRIMARY PEAKS MODE, AND IN THIS MODE 

THE TIME REQUIRED TO SIMULTANEOUSLY SWEEP ALL THREE MASS 

RANGES WAS 1 SEC. OTHER MODES OF OPERATION WERE POSSIBLE. IN 
THE ANALOG SHORT MOOE, THE THREE MASS RANGES WERE SWEPT IN 3 
SEC. ALTERNATING WITH I -SEC • °EAK S ' MOOE SCANS. AN 8-SEC 

SWEEP TIME WAS REQUIPEO IN THE ANALOG LONG MODE, AGAIN 
WITH 1-SFC PEAKS MODE SCAN. AN OPTION EXISTED IN 
MODE TO CONTINUOUSLY MEASURE ANY SET OF MASS 
THF. RATIO I TO 4 TO 16 TO GIVE HIGH SPATIAL 
MORE EXPERIMENT DETAILS CAN BE FOUND IN • T HE 
MAGNETIC ION-MASS SPECTROMETER ON ATMOSPHERE EXPLORER,* J. H. 
HOFFMAN, ET ' AL . . •RADIO SCIENCE*. VOL. 8. NO. 4, PP . 3IS-322, 
(APRIL 1973). 


ALTERNATING 
THE LOCKED 
NUMBERS IN 
RESOLUT ION. 


AE-C. HOFFMAN 


EXPERIMENT NAME- LOW-ENERGY ELECTRONS 


NSSDC ID- 7 3— I O I A— 1 2 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD 3 ATA ACQUI SI T ION RATE SINCE 12/16/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE! S>- PARTICLES AND FIELDS 


EXPERIMENT 
PI - R * A * 
OI - D.S. 
OI - J.L. 


PERSONNEL ( PI- PR I NC I PAL INVESTIGATOR. TL = TEAM LEADER 
D I =0 THER I N V.E 5T IGATOP . T M=TE A M MEMBER) 

HOFFMAN NASA-GSFC 

GREENBELT. MD 

EVANS NOAA-EPL 

BOULDER, CO 

DUPCH ...NASA-MSFC 

HUNTSVILLE. AL 


EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVES OF THIS EXPERIMENT WERE TO STUDY (!) THE 
ENERGY INPUT TO THF THERMOSPHERE. (2) THE CHARACTERISTICS OF 
FIELD-ALIGNED CURRENTS IN THE TR ANS - AUR OR AL ZONE. AND (3) THE 
MAGNETOSPHSR I C SUBSTORM PRECIPITATION. THE INSTRUMENT, WHICH 
MEASURED ELECTRONS IN THE ENERGY RANGE 0.2 TO 25 KEV. 
CONSISTED OF DETECTORS. EACH CONSISTING OF AN ELECTROSTATIC 
ANALYZER AND A CHANNEL ELECTRON MULTIPLIER. THERE WERE TWO 
MODES OF OPERATION. THE MONITUR MODE AND THE OATA MODE. IN THE 
MONITOR MODE. THERE WERE GOOD ENERGY RESOLUTION, MODERATE 
TEMPORAL RESOLUTION, AND REDUCED PITCH ANGLF MEASUREMENTS. THE 
DATA ACQUISITION IN THIS MODE WAS SIMULTANEOUS WITH THE 


EXPERIMENT PERSONNEL ( PI =P« INC I P AL INVESTIGATOR, TL = TEAM LEADER 
O I = OTHE R INVESTIGATOR, TM = TE AM MEM3ER) 


PI - A.O.C.NIER U OF MINNESOTA 

MINNEAPOLIS. MN 

OI - F.J. HEYDEN .MANILA OBS 

THE PHILLIPINES 

OI - K. MAUERSBERGER U OF * M I NNE SOT A 

MINNEAPOLIS, MN 

OI - W.F. POTTER ............. .U OF MINNESOTA 

MINNEAPOLIS. MN 


EXPFRIMENT BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS EXPERIMENT WAS TO CONTRIBUTE TO A 
STUDY OF THE CHEMICAL. DYNAMIC. AND ENERGETIC PROCESSES THAT 
CONTROL THE STRUCTURE O c THE THERMOSPHERE. BY PROVIDING DIRECT 
IN SITU MEASUREMENTS OF CONCENTRATIONS OF BOTH THE MAJOR AND 
MINOR NEUTRAL ATMOSPHERIC CONSTITUENTS HAVING MASSES IN THE 
RANGE FROM 1 TO 43 ATOMIC MASS UNITS (AMU). A DOUBLE-FOCUSING 
MATTAUCH-HERZOG MAGNETIC DEFLECTION MASS SPECTROMETER WITH AN 
IMPACT ION SOURCE WAS USED. TWO ION COLLECTORS WFRE INCLUOED 
TO MEASJRE IONS DIFFERING IN MASS BY A FACTOR OF EIGHT. I.E., 
THE TWO MASS RANGES COVERED WILL BE 1 TO 8 AMU AND 7 To 48 
AMU. AN OPEN ION SOURCE WAS USED TO MINIMIZE THE LOSS OF 
REACTIVE SPECIES SUCH AS ATOMIC OXYGEN. NORMALLY, A 

100-MICR0AMP BEAM OF 75-EV ELECTRONS WAS USED FOR PRODUCING 
THF. IONS. IN VIEW OF THE OVERALL GEOMETRY OF THIS INSTRUMENT. 
FOR MOLECULAR NITROGEN GAS. APPROXIMATELY !0 TO THE -5 AMP OF 
RESOLVED MASS -28 IONS APPEARED AT THF. COLLECTOR WHEN THE 
PRESSURE IN THE SOURCE WAS EQUAL TO I TORR (1.33 MB). ON 
COMMAND. THE ELECTRON ACCELERATING VOLTAGE WAS REDUCED TO 25 
EV. ELECTRON MULTIPLIERS IN THE COUNTING MODE WERE USED AS 

DETECTORS FOR BOTH HIGH- AND LOW-MASS ION COLLECTORS. A 50 

PERCENT TRANSMISSION GRID. MOUNTED BETWEEN THE HIGH-MASS 
COLLECTOR SLIT AND ITS MULTIPLIER DETECTOR, INTERCEPTED HALF 
THE BEAM. THIS GRID WAS CONNECTED TO AN ELECTROMETER 
AMPLIFIER. AND THEREFORE. THE DYNAMIC RANGE OF THE 

MEASUREMENTS WAS EXTENDED OY ALLOWING SENSIBLE REAOOUTS AT ION 
CURRENT MAGNITUDES TOO LARGE FOR THE CLECTRON MULTIPLIER 
OPERATION. PLANNED OVERLAP IN THE RANGES OF THE TwQ MEASURING 

TECHNIQUES PERMITTED A CHECK OF THE GAIN CHARACTERISTICS OF 

THE MULTIPLIER TO HE MAOE. SEVERAL MEASUREMENT MODES WERE 
POSSIBLE ANO WERE SELECTED BY GROUND COMMAND. USUALLY THE 
MASS SPECTROMETER WAS STEPPED f 0 OM OnE MASS OF INTEREST TO 
ANOTHER UNDER THE CONTROL OF a 32-STFP READ-ONLY MEMORY 

DEVICE. THERE WERE EIGHT OF THESE 32-STER PROGRAMS WHICH FELL 
INTO THE FOLLOWING FOUR CATEGORIES — (1) NORMAL PROGRAMS THAT 
CONCENTRATE ON THE PEAKS OF GREATEST ABUNDANCES. SUCH AS 

MOLECULAR AND ATOMIC OXYGEN, MOLECULAR NITROGEN, HELIUM, AND 
ARGON, (2) MINOR CONSTITUENT PROGRAMS THAT OMIT MEASUREMENTS 
OF THE DOMINANT SPECIES TO PERMIT THE ELECTRON MULTIPLIER TO 
OPERATE AT LOWER ALTITUDES THAN OTHERWISE POSSIBLE. (3) A LOW 
MASS PROGRAM THAT CONCENTRATES ON MASSES FROM 1 TQ 5 AMU. AND 
(4) A NITROGEN OXIDE PROGRAM THAT MEASURES THIS MASS -30 
CONSTITUENT NEARLY CONTINUOUSLY. IN ADDITION. AN OPTION WAS 
AVAILABLE TO COMMAND THE SPECTROMETER TO SCAN THE MASS RANGE 
IN 0 . 25- AMU STE^S. THE RANGE OF OPERATION FOP THE 

ELECTROMETER WAS APPROXIMATELY 2.5 BY 10 TO THE -14 TO 4.B BY 
10 TO THE AMP AND FOR THE MULTIPLIER THE JPPER LIMIT WAS 3 
BY 10 TQ THE *6 COUNTS/SEC. MORE EXPERIMENT DETAILS CAN BE 
FOUND IN ‘THF OPEN SOURCE NEUTRAL-MASS SPECTROMETER ON 

ATMOSPHE°F EXPLORER-C. -D. AND -E,» A. 0. NIER ET AL.. RAOI0 
SCIENCE. VOL. 8, NO. 4, PP . 271 (19731. 

AE-C , RICE 

EXPERIMENT NAME- COLO CATHODE ION GAUGE 
NSSDC ID- 73- 10 1 A- 1 5 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 12/16/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPClNEtS )- IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR. TL=TEAM LEADER 
O I =0 THER INVESTIGATOR. TM = TE AM MF.M3ER) 

PI - C.J. RICE .....AEROSPACE COR° 

EL SEGUNDO, CA 

OI - V.L. CARTER AEROSPACE CQRP 

EL SEGUNDO, CA 



EXPERIMENT BRIEF DESCRIPTION 

TMt C PL O CATH3DE JON GAUGE FLOWN ON AE-C WAS PRIMARILY 
AN ENGINEERING EXPERIMENT TO PROVIDE DATA ON SPACECRAFT 
OPERATION. HOWEVER. DATA FROM THIS EXPERIMENT WAS CORRELATED 
# I TH ACCELEROMETER AND CAPACITANCE MANOMETER DATA TO EVALUATE 
SATELLITE DRAG PERFORM ANCE . THE ION GAUGE. ALSO REFERRED TO AS 
PRESSU e F SENSOR A {PSA), MEASURED ATMOSPHERIC PRESSURE IN THE 
REGION BETWEEN 123 AND 170 KM AOOVE THE FAOTH'S SURFACE FOR 
VALUES OF ATMOSPHERIC PRESSURE BETWEEN 1.3 E-3 TO 1.3 E-7 MQ. 

THE ESTIMATED ACCURACY OF THE PSA WAS PLUS OR MINUS 20 
PERCENT. THE CYL INOHI CALLY SHAPED SENSOR PACKAGE CONSISTED OF 
A wEOGF.- SHAPED ORIFICE. A CATHODE NEAR GPOUND POTENTIAL. AN 
ANODE OPERATING AT ABOUT 1303 VDC . AND A PERMANENT MAGNETIC 
FIELD OF ABOUT loOO GAUSS. THE GAUGE CONTAINED NO PRIMARY 
SOURCE OF I3NI7ING ELECTRONS. THE OISCHAPGE WAS INITIATED BY 
FIELD EMISSION AND WAS SELF-SUSTAINING AT 4 PRESSURE ABOVE 1.3 
B-? MB. THE ION CURRENT WAS COLLECTED AT THE CATHOOE. THE 
SENSOR WAS MOUNTED ON THE SPACECRAFT. WITH THE ORIFICE 
PERPEND i CUL A° TO THE SPACFCRAFT S°IN-AXIS WHICH WAS NORMAL TO 
The ORBITAL PlANE. T HF INSTRUMENT COULD BE OPERATED IN TWO 
MODES. SPINNING OR DFSPUN. WHEN THE SPACECRAFT WAS IN A 
SPINNING MODE. THE PSA ALTERNATELY SAMPLED THE RAM AND WAKE 
PRESSURE. WHEN THE SPACECRAFT WAS IN THE DESPUN MODE. THE PS A 
F A CEO JO DEG FROM THE DIRECTION OF MOTION. DATA FROM THIS 
EXPERIMENT WAS NOT TAPE RECORDED. OUT WAS OBSERVED IN REAL 
TIME. 

AE-C. RICE — 

Experiment name- capacitance manometep 
NSSUC 10- 73-101 A- I to 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 12/16/73. 

JS5 UIVI5I3N- PHYSICS AND ASTRONOMY PROGPAMS 
DISC IPL INE( S I - PLANCTAPY ATMOSPHERES 

EXPERIMENT PERSONNEL < P I =up I NC I PAL INVESTIGATOR. TL = T EAM LEADEP 
Ol = OTHf.R INVESTIGATOR. TM=TF.AM MEMBER) 

PI - C.J. PICE AEROSPACE CORP 

EL SEGUNOO, CA 

01 - V.L. CARTER AEROSPACE CORD 

EL SEGUNOO. CA 

EXPERIMENT OR IFF DESCRIPTION 

THE C A 3 A C I T ANCE MANOMETER TO BE FlOwN ON AE-C WAS - 
PRIMARILY AN ENG INFER ING EXPERIMENT TO PROVIDE OATA ON 
SPACECRAFT DPERAT I0N5 .' HOWEVER . DATA FROM THIS EXPERIMENT WERE 
ALSO CORRELATED WITH A CCELE® 0' 4 E T KR ANO ION GAUGE OATA IN 
EVALUATING SATELLITE DR AG • THE MANOMETEP. ALSO REFERRED TO AS 
PRESSURE SENSOR H (’SO). MEASURED ATMOSPHERIC PRESSURE IN THE 
REGION Ofc-Ow 200 KM. THE ACCURACY OF THE PSD GAUGE VARIED FROM 
ABOUT 10 PERCENT AT I 20 KM TO ABOUT AO PERCENT AT ISO KM. THE 
PSB CONSISTED 0 C TWO SPHERICAL. THERMALLY CONTROLLFO CHAMBERS. 
SEPARATED BY A THIN MEMBRANE STRETCHED FLAT AND UNDER RAOI AL 
TENSION. ANY DEFLECTION OF THE DIAPHRAGM CAUSED BY A PRESSURE 
DIFFERENTIAL BETWEEN THE T wO SIDES CAUSED A CHANGE IN 
CAPACITANCE BETWEEN THE DIAPHRAGM AND AN ADJACENT ELECTRODE 
WHICH IS MEASURED MY AN AC 0»!DGE CIRCUIT. AIR WAS PERMITTED 

into one of th«? chambers through two popts ibo oeg APART ANO 

PERPEND I CUL AR TO THE SPACECRAFT SPIN AXIS. THUS, THE. WAKE-RAM 
PRESSURE DIFFERENTIAL WAS SAMPLED TWICE EACH SPACECRAFT 
REVOLUT ION. 

AF-C. SPENCER 

EXPERIMENT NAME- NEUTRAL GAS TEMPERATURE AND 

CONCfNTPAT (ON 

NSSDC ID- 7 3— 101 A- ON 

LAST RCPDRTCO STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE. STANDARD DATA ACQUISITION RATE SINCE 12/16/73. 

OSS DIVISION- PHYSICS AND A ST RCINflM Y PROGRAMS 
DI SC IPL INEI 5 > - PLANETARY ATMOSPHERES 


FROM THE SOURCE. THIS IONIZED NITROGEN BEAM WAS DIRECTED FROM 
A QUADRUPOLE ANA.YZER. TUNED t O PASS THOSE PARTICLES WHOSE 
MASS-TO-CHARGE RATIO IM/EI IS 28. ON TO AN ELECTRON 

MULTIPL1FR. THE 3'JTOUT PULSES WERE AMPLIFIED AND COUNTED IN A 
16-BIT ACCUMULATOR. WHEN THE SATELLITE WAS IN THE SPINNING 
MOOR. THF NITROGEN DENSITY was MEASURED ONCE PER SPIN PEPIOD. 
NOMINALLY EVERY IS SEC. THF. NITROGEN KINETIC TEMPERATUPE WAS 
MEASURED TWICE EACH SPIN PERIOD (WITHOUT THE BAF e LE OPERATING) 
AND ONCE PER SPIN PERIOD WITH BaF=lE OPERATION. WHEN THE 
SPACECRAFT WAS IN THE UESPUN «ODE, THE NITROGEN DENSITY WAS 
MEASURED NEAPLY CONTINUOUSLY. EXCEPT WHEN THE PARTICLE STREAM 
WAS INTERRUPTED BY THE BAFFLE. THE SENSOR WAS VACUUM— SEALED 
PRIOR TO LAUNCH AND OPENED TO THE ATMOSPHF.RE AFTER THE 
SPACECRAFT WAS IN ORBIT. MORE EXPERIMENT DETAILS CAN BE FOUND 
IN. * THE NEUTRAL-ATMOSPHERE TEMPERATURE INSTRUMENT.* N. W. 
SPENCER. ET AL.. RADIO SCIENCE, VOL. 8. NO. 4. P<>. 287-296 
< 1973) . 

**************************** AE-D ******* ******* *•« W* **** * ** WWW 

SPACECRAFT COMMON NAME- AE-D 
ALTEONATE NAMES- 5 60. PL-723B 

ATMOSPHERE EXPLOPER-D 

NSSDC ID- -AE-D 

LAST REPORTED STATE- AN APPROVEO MISSION 

LAUNCH DATE- M A PCM 75 SPACECRAFT WEIGHT- 453.6 KG 

LAUNCH SITE- VANDEN9ERG AF3. UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/ AGENCY 

UNITED STATFS NASA-OSS 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTPIC 

OOOIT PERIOD- 129. MIN INCLINATION- 98. OEG 

PER l APS IS— 150.300 KM AL T APUAPSIS- 4000.00 KM ALT 

SPACECRAFT PERSONNEL (PM=P9DJECT MANAGER. PS=PROJECT SCIENTIST. 

MG=PROGRAM MANAGER. SC=PROGR4M SCIENTIST) 

PM - D.W. GRIMES NASA-GSFC 

GREENRELT. MO 

PS - N.W. SPENCER NASA-GSFC 

GREFNBELt. MO 

MG - F.W. GAETANO NASA HEADQUARTERS 

WASHINGTON. OC 

SC - E.R. SCHMF.PLING NASA HEADQUARTERS 

WASHINGTON, OC 

SPACECRAFT BRIEF DESCRIPTION 

ONE OBJECTIVE OF AF-D WILL BE TO INVESTIGATE THE 
CHEMICAL PROCESSES AND ENERGY TRANSFER MECHANISMS THAT CONTROL 
THE STRUCTURE AND BEHAVIOR OF THE E ART H* S ATMOSPHERE AND 
IONOSPHERE THROUGH THE REGION O e HIGH SOLAR ENERGY ABSORPTION. 
MEASUREMENTS WILL BE ORIENTED PRIMARILY T Cl THE LARGELY 
UNEXPLORED LOW-ALTITUDE REGION BETWEEN 120 AND 300 KM. 
HOWEVER, PROPERTIES ABOVE 300 KM WILL ALSO BE EXTENSIVELY 
INVESTIGATED. THE EXPERIMENT PAYLOAD WILL INCLUDE 
INSTRUMENTATION FOR THE MEASUREMENT OF SOLAR EUV RADIATION, 
NEUTRAL PARTICLE’ COMPOSITION AND TEMPERATURE. ATMOSPHERIC 
DENSITY. ION COMPOSITION AND TEMPERATURE. ELECTRON 
CONCENTRATION AND TEMPERATURE. ATMOSPHERIC EMISSIONS. PARTICLE 
FLUXES. IONOSPHERE CURRENTS. ANO THE PHOTOELECTRON ENERGY 
SPECTRUM. THE SATELLITE WILL 3E A SHORT (i Ml CYLINDRICAL 
PRISM WITH A OIAMETER n c APPROXIMATELY 1.4 M. IN THE 
SPIN-STABILIZED MODE. THE SPA C ECR Af; T • S SPIN AXIS WILL BE 
PERPENOICULAR TO THE ORBIT PLANE. POWER WILL 9E SUPPLIED BY A 
SOLAR CELL ARRAY. THE SPACECRAFT WILL USE A PCM TELEMETRY 
SYSTEM THAT CAN D PER ATE IN A PEAL-TIME OR TAPE RECORDER MODE. 
AN ONBOARD PROPULSION SYSTEM WILL BE USED FOR MAKING ALTITUOE 
.CHANGES. THE SPACECRAFT IS EXPECTED TO HAVE A I - YR L I c E T I ME . 
MORE DETAILS CAN BE FOUND ON 263-269 OF *RA0I0 SCI ENCE* , 

VOL. 8. NO. 4, APRIL. 1973. 

AE-D. BARTH 

EXPER I MCNT • NAME.- ULTRAVIOLET NITRIC-OXIDE EXPERIMENT 


EXPERIMENT PERSONNEL ( P I = PP I NC I PAL INVESTIGATOR. Tl = t£aM LEADER 
01 = OTHER INVESTIGATOR. TM=T5AM MEMBEP) 

PI - N.W. SPENCER NASA-GSFC 

GREFNBELT, MD 

OI - G.R. CAR I C.NAN U Or MICHIGAN 

ANN ARDOR, Ml 

EXPERIMENT BRIEF DE SC. 1 ’ I FT I ON 

THIS EXPERIMENT MEASURED THE KINETIC TEMPERATURF OF THE 
NEUTRAL ATMOSPHERE EY DETERMINING THE INSTANTANEOUS DENSITY OF 
M3LECULA? NITROGEN JN A SPHERICAL CHAMBER COUPLED TO THE 
ATMOSPHERE THROUGH A KNIFE-EDGED ORIFICE. ANALYSIS OF THE 
MEASURED MOLECULAR N I TROGFN DENSITY VARIATION OVER A SPIN 
CYCLE * 1 TH A KNOWLEDGE OF THE SATELLITE'S MOTION AND 
ORIENTATION LEAP TO A DETERMINATION OF THE AMBIENT 
TEMPERATJRE, INDEPENDENT OF SCALE HF1GHT. A MEASUREMENT OF 
THE AMBIENT NITROGEN DENSITY WAS ALSO OBTAINED. AN ALTERNATE 
MEASUREMENT OF NEUTRAL TFMPEP ATURE WAS ALSO UNDERTAKEN. USING 
A BAFFLE INSISTED IN FRONT OF THF. ORIFICE TO INTERCEPT A 
PORTION 3r THE GAS PA°MCLF STREAM ENTFOING ThE CHAMBER. WHEN 
THE SATEL.ITF WAS t N THE DESPUN MODE. THE BAFFLE WAS MADE TO 
OSCILLATE IN THE. STEPWISE FASHION TO INTERRUPT ThF PARTICLE 
STREAM SEEN =)v THE OR I r I CEO CHAMBER. THESE CHAMBER DENSITY 
VARIATIONS WERE t NTfJRPRtlTEo To YIELD THE NEUTRAL GAS KINETIC 
TEMPERATURE. A DUAL-FILAMENT ION SOURCF SAMPLED THE 

THERM AL I ZCl> MQi ECULAP NITROGEN IN THE CHAMDER AND PRODUCED AN 
JON BEAM DENSITY PRC.FO PT I ONAL TO THE NITROGEN CHAMBER DENSITY. 


NSSDC ID- AE-D -1 l 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( PI =PR INC 1 PAL INVESTIGATOR, TL=TE AM LEADER 
OI=OTMER INVEST! CATO® * T M = T E AM MEMBER) 

PI - C.A. BARTH U OF COLORADO 

BOULQER. CO 

OI - D.W. RUSCH OF COLORADO 

90UL0ER. CO 

OI - A.I. STEWART OF COLORADO 

BOULDER. CO 

EXPERIMENT BRIEF DESCRIPTION 

THIS ULTRAVIOLET N l T R I C -0 x I Of. EXPERIMENT (UVNQ) CONSISTS 
OF A TWO-CHANNEL FIXED-GRATING EBERT SPECTROMETER WHICH WILL 
MEASURE THE AIRG-OW IN THE (1, 3) GAMMA BAND IN A 12-A REGION 
CENTERED AT 2150 *. THE OBSERVED INTENSITY IS PRODUCED BY 
RESONANCE FLUORESCENCE BY SUNLIGHT OF THE NITRIC-OXIDE 
MOLECULES IN THE INSTRUMENT'S FIELD OF VIEW. THE INTF NS I TV 
PROFILES OBTAINED WILL YIELD ALTITUDE PROFILES OF NITRIC-OXIDE 
DENSITY AS A FUNCTION OF TIME AND LOCATION. PROFILES WILL BE 
MEASURED AliGNG THE TRACK OF THE SATELLITE AT ALL TIMES WHEN IT 




IS ON THE SUNLIT SIDE OF THE EARTH. THE REMOTE SENSING 
CHARACTER OF THE UVNO EXPERIMENT PERMITS MEASUREMENTS OF 
NITRIC-OX IDE TQ BE MADE AT ALTITUDES BOTH ABOVE AND BELOW 
SATELLITE PERIGEE. AS THE SPACECRAFT SPINS. THE SPECTROMETER. 
WHICH KILL LOOK OUTWARD THROUGH THE RIM OF THE SATELLITE. WILL 
REPEATEDLY HAVE ITS FIELO OF VIEW CARRIED DOWN THROUGH THE 
ATMOSPHERE ONTO THE EARTH'S LIMB. AND ALTITUDE PROFILES OF THE 
EMITTED AIRGLOW INTENSITY WILL 8£ OBTAINED. BELOW SOME 
ALTITUDE THE MEASURED SIGNAL AT 2150 A WILL QE CONTAMINATED BY 
RAYLEIGH SCATTERED SUNLIGHT. TO CORRECT FOR THIS 

CONTAMINATION, A SECOND CHANNEL WILL MEASURE ONLY SCATTERED 
LIGHT INTENSITY IN A 1 2- A REGION CENTERED AT 2190 A. THE TWO 
CHANNELS WIL_ BE OPTICALLY AND ELECTRICALLY INDEPENDENT. 
NITRIC —OX I OE AIRGLOW INTENSITY WILL BE DETERMINED BY TAKING 
THE DIFFERENCE BETWEEN THESE TWO MEASUREMENTS. FROM THE 
CORRECTED SIGNAL. NITRIC-QXIOE OE.NSITV PROFILES WILL BE 

OBTAINEO BETWEEN APPROXIMATELY 80 KM AND 250 KM. THE SENSOR'S 
SPHERICAL FUSED QUARTZ TELESCOPE MIRROR WILL HAVE A 125-MM 
FOCAL LENGTH. AND WILL FOCUS INCIDENT LIGHT ON THE ENTRANCE 
SLIT OF THE SPECTROMETER. FROM THIS SLIT THE LIGHT WILL STRIKE 
ONE-HALF OF THE EBERT MIRROR AND WILL BE COLLIMATED ONTO THE 
GRATING. THE 360 O-Ll NES-PEP-MM GRATING WILL RETURN THE LIGHT 
COLLIMATED TO THE OTHER HALF OF THE EBERT MIRROR. AND FOCUS IT 
ON TWO EXIT SLITS. THE SPECTROMETER FIELD OF VIEW WILL BE ZERO 
OEG FIFTEEN MIN BY FOUR OEG THIRTY NINE MIN. IN NORMAL 
OPERATION EACH CHANNEL WILL BE INTEGRATED FOR 20.8 MSEC AND 
REAO OUT ALTFRNATELY AT 10.4-MSEC INTERVALS. THE INSTRUMENT 
WILL HAVE LINEAR RESPONSE CHARACTERISTICS. AND THE OBSERVATION 
OF A 1-K ILORAYLE IGH EMISSION RATE WILL PRODUCE. ON THE 
AVERAGE. 100 COUNTS PER INTEGRATION PERIOD IN THE 2I50-A 
CHANNEL AND 60 COUNTS IN THE 2190-A CHANNEL. THE CAPABILITY 
WILL EXIST TO INHIBIT OPERATION OF THE 2190-A CHANNEL. WHEN 
THIS IS DONE. THE INTEGRATION TIME OF THE 2I50-A CHANNEL IS 
HALVED AMO THE ALTITUDE RESOLUTION OF THE NITRIC-OXIOE 
MEASUREMENT IS DOUBLED. THIS CAPABILITY WOULD BE USED WHEN IT 
IS DESIRED TO MEASURE THE NITRIC-OXIDE PROFILE WELL ABOVE THE 
RAYLEIGH SCATTERING LAYER IN TMF ATMOSPHERE. THE DARK CURRENT 
CORRESPONDS TO ONE TO THREE COUNTS PEP INTEGRATION PEP I OD AND 
WILL NOT SIGNIFICANTLY AFFECT EXPERIMENT ACCURACY. THE 

INSTRUMENT WILL BE PROTECTED AGAINST CONTAMINATION FROM 
INTERNAL SCATTERING OF OF^-AXIS UNDISPERSED LIGHT. THE 

CONTAMINATION IS NOT EXPECTED To BE MUCH - GREATF.Q THAN 10 
PERCENT OF THE AIRGLOW SIGNAL. AND IT CAN BF. ACCURATELY 
SUBTRACTED OUT AFTF.R FLIGHT DATA FROM NEAR APOGEE HAS BEEN 

USED TO MEASURE THE INSTRUMENT'S SCATTERING FUNCTION. MORE 

EXPERIMENT OETAILS CAN BE FOUNO IN ‘THE UV NITRIC-OXIOE 
EXPERIMENT FOR THE ATMOSPHERE EXPLORER.' C. A. BARTH. FT AL. 
RADIO SCIENCE. VOL. 6, NO. 4. PP. 379 II973). 

AE-O. BRACE 


EXPERIMENT BR I E c DESCRIPTION 

THE ATMOSPHERIC DENSITY ACCELEROMETER EXPERIMENT w ILL 
OBTAIN OATA ON THE NEUTRAL OENSITY OF ThF ATMOSPHERE IN THE 
ALTITUDE RANGE 120 TO 400 KM BY THE MEASUREMENT O e SATELLITE 
DECELERATION DUE TO AERODYNAMIC 0»*G. the EXPERIMENT WILL 
CONSIST OF THREE SINGLE-AXIS ACCELEROMETERS. TwD OF THE UNITS 
WILL LIE IN TH C SPACECRAFT x-Y PLANE. AND THE THIRD WILL BE 
ALIGNED WITH THE Z AXIS. EACH INSTRUMENT WILL MEASURE THE 
ELECTROSTATIC FORCE REQUIRED TO RESTRAIN A HOLLOW CYLINDRICAL 
MASS UNDER External ACCELERATION. THE DYNAMIC RANGE OF EACH 
UNIT WILL BE 10 TO THE -6 TO 10 TO THE -12 GRAMS. 

AE-D. OOERING 

EXPERIMENT NAME- PHOTOFLECTRON SPECTROMETER 

NSSOC ID- AE-D -03 

LAST REPORTED STATE- APPROVED 


OSS OIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

D I SC l PL I NE IS)- IONOSPHERES PLANETARY ATMOSPMEPES 


EXPERIMENT PERSONNEL I P I =PR INC I o*L INVESTIGATOR. TL = TEAM LEAOER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

P! - J.P. DOERING JOHNS HOPKINS U 

BALTIMORE, mq 

OI - C.O. BDSTROM APPLIED PHYSICS LAD 

SILVER SPRING, MO 

01 - J.C. APMSTRONG ..APPLIED PHYSICS LAD 

SILVER SPRING. MD 


EXPERIMENT BPIEF DESCRIPTION 

THIS FXPERIMENT WILL MEASURE THE INTENSITY ANO ENFPGY 
DISTRIBUTION D* 1 THE PHOTOELECTRON FLUX IN THE THFPMOSPMERE IN 
THE RANGE 2 TO 500 EV. THE I N STRUMEN T A T I ON WILL CONSIST OF TWO 
OPPOSITELY DIRECTED HEMISPHERICAL-ELECTROSTATIC DEFLECTORS 
COUPLED TO SEPARATE ELECTRON MULTIPLIER DETECTORS. t h = 
PHOTOELECTRON ENERGY SPECTRUM WILL 2E SCANNED BY 1-SEC SWEEPS 
OF THE VOLTAGE BETWEEN THE TWO HEMISPHERICAL DEFLECTION 
ELEMENTS OF EACH DEFLECTOR. 


AE-O. HANSON 

EXPERIMENT NAME- ION TEMPERATURE 

NSSOC ID- AE-D -04 

LAST REPORTED STATE- APPROVED 


EXPERIMENT NAME- ELECTRON TEMPERATURE AND CONCENTRATION 

NSSDC ID- AE-D -01 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPLINEC S >- IONOSPHERES PLANETARY ATMOSPHERES 


EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL = TFAM LEADER 
O I = OTHER INVESTIGATOR. TM=TEAM MEMBER) 


PI - L.H. BRACE NASA-GSFC 

GREENRELT, MD 

OI - R.F. THEIS NASA-GSFC 

GREENBELT, MO 

OI - A. DALGARNO HARVARO U 


CAMBRIDGE. MA 


EXPERIMENT BRIEF DESCRIPTION 

THE CYLINDRICAL ELE C TROST A T I C PRORE WILL BE A RETARDING 
POTENTIAL (LANGMUIR TYPE) PROBE THAT WILL MEASURE THE CURRENT 
FLOWING TD THE COLLECTOR FOR A KNOWN SAWTOOTH VOLTAGE PATTERN 
TO BE APPLIED. FROM THIS RETARDING POTENTIAL (CURRENT VS 
VOLTAGE) C U D VE » ELECTRON DENSITY AND ELECTRON TEMPERATURE WILL 
BE DERIVED. THIS PRn3F WILL CONSIST OF A COLLECTOR ELECTRODE 
EXTENDING ALONG THECENTRAL AXIS OF A CYLINDRICAL GUARD RING. 
THE GUARO RING WILL EXTFND 23 CM FROM THE SPACECRAFT, AND THE 
ELECTRODE WILL EXTEND ANOTHER 10 CM FURTHER from THE END OF 
THE GUARD RING. TWO IDENTICAL PROBES WILL BE MOUNTED PARALLEL 
TO THE SPACECRAFT SPIN AXIS (SPIN AXIS WILL BE PERPENDICULAR 
TO THF. ORBIT PLANE), ANO A THIRD PROBE WILL BE MOUNTED 
PERPENDICULAR TO THE SPIN AXIS. IN ADDITION TO ONBOARD 
ANALYSES DF THE RETARDING POTENTIAL CURVES. WHICH PROVIDE 
TEMPERATURES AND DENSITIES, THESE CURVES WILL BE TELEMETERED. 


OSS OIVISION- PHYSICS AND ASTPUNOMY PROGRAMS 

DISC IPLINE(S)- tONOSPHERES PLANETARY ATMOSPHERES 


EXPERIMENT PERSONNEL ( O I = PR I NC I PAL INVESTIGATOR, TL— TEAM LEADER 
O I = O T Hp D INVESTIGATOR, T«=TEAM MEMBER) 

PI - W.D. HANSON U DF TEXAS, DALLAS 

DALLAS, TX 

OI - O.R. ZUCCAR3 U OF TEXAS. DALLAS 

DALLAS, T X 

OI - S. SANT INI OF TEXAS, DALLAS 

DALLAS. TX 

OI - C.R. LIPPENCOTT U TEXAS. DALLAS 

DALLAS, TX 


EXPERIMENT BRIEF DESCRIPTION 

THF PLANAR ION TRAP, A RFTAPDING »QTENTtAL TYPE O e 
INSTRUMENT, WILL MEASURE CURRENT FLOWING Tfl A COLLFCTOR FOP A 
KNOWN LINEAR VOLTAGE SWEEP TO BF APPLIED TO THE COLLFCTOR. THE 
ION TEMPERATURE, ION OENSITY, COMPOSITION, SIJPPAT HER MAL 
ELECTRON FLUXES, AND SUPRATHERMAL FlECTQON TEMPERATURES WILL 
BE DETERMINED FROM THIS RETARDING POTENTIAL CUPVE ANO FROM 
KNOWLEDGE OF THE VOLTAGE ON SUPPRESSOR G»!OS BETWEEN THE 
INSTRUMENT APERTURE AND THE COLLECTOR. THE EXPERIMENT WILL 
OPERATE IN ONE MOOE WHILF. THE SPACECRAFT IS SPINNING AND IN A 
SECONO MODE WHEN THE SPACECRAFT IS NOT SPINNING. A COMPLETE 
VOLTAGE SWFEP I BOTH OOWN AND UP -- *23 TO 0 TO *23 V) COULD BF. 
ACCOMPLISHED IN THREE SFC IN THE NflNSPlNNING MODE, AN 
ADDITIONAL 3-SEC 'DUCT' MODE WILL OPERATE TO PROVIDE 
MEASUREMENTS FROM WHICH FHACT I ON AL ION CONCENTRATION CHANGES 
AS SMALL AS 0.001 IONS/CC PER 130 M ALONG TRACK TPAVEL COULO 
BE MADE. 


AE-D. HAYS 

experiment name- Atpc.Lnw photometer 


AE-D, CHAMPION 


NSSDC ID- AE-D -13 


EXPERIMENT NAME- ATMOSPHERIC Dp AG 


LAST REPORTED STATF- APPROVED 


NSSDC ID- AE-O -02 

LAST REPORTED STATE- APPROVED 


OSS DIVtSION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE (S>“ PLANETARY ATMOSPHERES 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISCI PL I NE ( S ) - IONOSPHERES PLANETARY ATMOSPHERES 


EXPER 


PI - 

OI - 


I MENT 
K .S.' 


PERSONNEL ( P I=PR INCI°AL INVESTIGATOR. TL=TEAM LEAOER 
O Is OTHER INVESTIGATOR. TMsTEAM MEMBER) 

i. CHAMPION . US AF CAMBRIDGE RES LAB 

BSOFOPD, MA 

US AF CAMQPJDGE RES LAB 
9E0F0P0. MA 


EXPERIMENT 
PI - P.B. 
OI - G.G. 
OI - G.R. 
OI - 


PERSONNEL ( PI=P« INC IPAL INVESTIGATOR. TL = TFAM LEADER 
0 1 = NT HE R INVESTIGATOR. TM = TEAM MEMBE.Q) 

HAYS U OF MICHIGAN 

' ANN ARBOR. MI 

SHFRHERD YORK U 

TORONTO, ONTARIO. CANADA 
CARIGNAN ........... .U OF MICHIGAN 

ANN ARBOR, M ! 

YALE U 

NEW HAVEN. CT 


F . A 


MARCOS 


J.C . G. WALKER 



EXPERIMENT BRIEF DESCRIPTION 

THE VISIBLE A I PGLOW EXPERIMENT WILL PROVIDE VOLUME 
EMISSION RATES FOR SEVERAL D4YGLOW. N I GHTGLOW, AND AURORAL 
OPTICAL EMISSION FEATURES. A PHOTOMETER CONTAINING TWO 
SEPARATE OPTICAL CHANNELS WILL BE USED. SPECTRAL SELECTION 
WILL BE ACCOMPLISHED WITH A COMMON FILTER WHEEL THAT WILL 
CONTAIN SIX INTERFERENCE FILTERS AND A OARK AND CALIBRATE 
POSITION. ANY ONE OF EIGHT POSSIBLE COMBINATIONS OF FILTERS 
CAN BE SELECTED FOP THE TWO CHANNELS THAT ARE SEPARATED IN 
ANGLE SY 90 DFG. ONE CHANNEL WILL HAVE A LARGE FIELD OF VIEW 
(3 DEG HALF-ANGLE) FOR HIGH SENSITIVITY. NORMALLY POINTING 
TOWARD THE LOCAL ZENITH. ANO THE SECOND CHANNEL WILL HAVE A 
SMALL FIELO OF VIEW 10.75 DEG HALF-ANGLE) FOR HIGH SPATIAL 
RESOLUTION. POINTING TANGENT TO THE SURFACE OF THE EARTH WHEN 

the satellite is in the oespun mode, both channels will be 

PROTECTED FROM STRAY LIGHT CONTAMINATION DURING OAYTIME BY 
MULTISTAGE BAFFLE SYSTEMS. PHOTONS THAT HAVE BEEN SPECTRALLY 
AND SPATIALLY SELECTED WILL BE SENSED BY A PULSE-COUNTING 
PHOTOMULTIPLIER SYSTEM CAPABLE OF COUNTING AT A RATE OF 5 
TIMES 10 TO THE 6 COUNTS/SEC. THE FILTERS CAN BE OPERATED IN 
SEVERAL MODES. E.G.. FIXED FILTER ANO AUTOMATIC FILTER CHANGES. 
CAN BE SYNCHRONIZED EITHER TO SATELLITE ORIENTATION OR TO A 
FIXED-TIME BASE. BASIC DATA ANALYSIS WILL YIELD VOLUME 
EMISSION RATE ALONG THE SATELLITE TRACK. AND THE NARROW 
CHANNEL WILL PROVIDE DATA TO OBTAIN VOLUME EMISSION RATES VS 
ALTITUDE THROUGHOUT THE ENTIRE PERIGEE REGION. MORE EXPERIMENT 
DETAILS CAN 9E FOUND IN • THF VISIBLE-A IRGLOW EXPERIMENT ON 
ATMOSPHERE EXPLORER.* P. B. HAYS. ET. AL.. 'RADIO SCIENCE.* 
VOL. 8. NO. 4. PP. 369 (1973). 

AE-D. HINTEREGGER — — 


DETECTOR OUTPUT COULD BE MEASURED DIRECTLY FOR AN ANALOG 
OUTPUT. OR IT COULD BE FED TO A • PEAK • CIRCUIT THAT WILL 
DETERMINE THE AMPLITUDE OF EACH PEAK IN THE SPECTRUM. ONLY THE 
AMPLITUDE OF EACH PEAK WILL BE TELEMETERED IN THE PRIMARY 
PEAKS MOOE. AND IN THIS MODE THE TIME REQUIRED TO 
SIMULTANEOUSLY SWEEP ALL THREE MASS RANGES WILL BE I SEC. 
OTHER MODES OF OPERATION WILL BE POSSIBLE. IN THE ANALOG SHORT 
MODE. THE THREE MASS RANGES WILL BE SWEPT IN 3 SEC. 
, ALTERNATING WITH 1-SEC 'PEAKS’ MODE SCANS. AN 6-SEC SWEEP TIME 
WILL BE REQUIRED IN THE ANALOG LONG MOOE. AGAIN ALTERNATING 
WITH 1 —SEC PEAKS MODE SCAN. AN OPTION WILL EXIST IN THE LOCKED 
MODE TO CONTINUOUSLY MEASURE ANY SET OF MASS NUMBERS IN THE 
RATIO 1-4-16 TO GIVE HIGH SPATIAL RESOLUTION. THIS MODE. WHICH 
WILL ALSO INCLUDE AN OCCASIONAL 1-SEC SWEEP OF THE MASS 
SPECTRUM IN THE PEAKS MODE. WILL BE MOST USEFUL IN THE OESIXJN 
SATELLITE ORIENTATION. MORE EXPERIMENT DETAIL CAN BE FOUND IN 
•THE MAGNETIC ION-MASS SPECTROMETER ON ATMOSPHERE EXPLORER.' 
J. H. HOFFMAN. ET AL . RADIO SCIENCE. VOL. 8. NO. 4. 
PP .31 S— 322 . I APR I L 1973). 
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EXPERIMENT BRIEF DESCRIPTION 

SIX GRAZING-INC IOENCE GRATING MONOCHROMATORS, WHICH WILL 
COMPRISE The EUV SPECTROPHOTOMETER, WILL PROVIDE MEASUREMENTS 
DF THE SULAR EUV FLUX IN THE 170- TO 1 700— A RANGE. THIS 

INSTRUMENT WILL HAVE MODERATE SPECTRAL RESOLUTION C 2 A AT 300 
A) AND WILL OE CAPABLE OF SCANNING THE ENTIRE RANGE OR 
SELECTING SIX NAPROW BANDS FOR CONTINUOUS HIGH TIME RESOLUTION 
MONITORING. THF INSTRUMENT, WHICH WILL BE POINTED TOWAROS THE 
SUN WITH AN ACCURACY OF 2 ARC -M IN, WlU. PROVIDE OATA 
REFLECTING THE SOLAR INPUT ANO OATA INDICATING ATMOSPHERIC 
ATTENUAT 1 ON . 


AE-D. HOFFMAN 


EXPERIMENT NAME- ION COMPOSITION ANO CONCENTRATION 
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EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVES OF THIS EXPERIMENT WILL. BE TO STUDY (l> 
THE ENERGY INPUT TO THE THERMOSPHERE FROM ELECTRONS IN THE 
ENERGY RANGE 0.2 TO 25 KEV. <2> THE CHARACTERISTICS OF 
FIELO-AL I GNED CURRENTS IN THE TRANS- AURORAL ZONE. ANO (3) THE 
MAGNETO S 3 HER I C SUBSTORM PRECIPITATION. THE INSTRUMENT WILL 
CONSIST OF 19 DETECTORS. EACH CONSISTING OF AN ELECTROSTATIC 
ANALYZER AND A CMANNEL ELECTRON MULTIPLIER. THERE WILL BE TWO 
MODES OF OPERATION, THE MONITOR MOOE AND THE DATA MODE. IN THE 
MONITOR MODE, THERE WILL BE GOOD ENERGY RESOLUTION. MODERATE 
TEMPORAL RESOLUTION. AND REDUCED PITCH ANGLE MEASUREMENTS. THE 
DATA ACQUISITION WILL BE SIMULTANEOUS WITH THE PRIMARY 
AERONOMICAL AND IONOSPHERIC EXPERIMENTS WHEN THE SATELLITE IS 
EITHER IN THE SPINNING OR OESPUN MODES. THE DATA MODE WILL 
PROVIDE SUFFICIENT ENERGY. PITCH ANGLE. AND TEMPORAL 
RESOLUTION TO COMPLETELY CHARACTERIZE THE ELECTRON RADIATION 
ENCOUNTERED IN THE AURORAL AND TR ANS-AURORAL REGIONS. DATA 
ACQUISITION WILL OCCUR ON A LOW-DUTY CYCLE DURING TIMES WHEN 
THE HEAVY EXPERIMENT POWER LOAD IS OFF. ESPECIALLY IN THE 
DESPIN MODE TO 4LLOW MEASUREMENT OF THE PITCH ANGLE. OUR ING 
SOME APOGEE PERIODS IN THE DESPIN MODE, THE DETECTORS WILL 
LOOK TOWARD THE EARTH ALONG FIELO LINES. 

AE-D. NIER 
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EXPERIMENT BRIEF DESCRIPTION 

A MAGNETIC ION MASS SPECTROMETER WILL BE FLOWN TO 
MEASURE IN SITU THE CONCENTRATIONS OF THE AM0IENT ION SPECIES 
IN THE MASS RANGE FROM 1 TO 90 ATOMIC MASS UNITS (AMU). 
MOUNTED ON THE SATELLITE EQUATOR NORMAL TO THE SPIN AXIS. THE 
ENTRANCE APERTURE WILL FACE FORWARD WHEN THE SPACECRAFT IS IN 
THE OESPUN MODE. THE ELECTRIC AND MAGNETIC F I ELOS WILL BE 
ARRANGED TO PRODUCE A MASS SPECTRUM ALONG THE FOCAL PLANE 
FOLLOWING THE' MAGNETIC ANALYZER. THPEE SLITS WILL BE PLACED 
ALONG THE FOCAL PLANE IN APPROPRIATE PLACES TO SIMULTANEOUSLY 
COLLECT IONS IN THE MASS RATIOS 1-4-16 AMU. IONOSPHERIC IONS 
WILL BE ACCELERATED INTO THE ANALYZER SYSTEM BY A NEGATIVE 
VOLTAGE THAT WILL VARY FROM -1060 TO -225 V. THE THREE MASS 
RANGES MEASURED SIMULTANEOUSLY WILL BE I TO 4. 4 TO 16, AND 16 
TO b 4 AMU. FOLLOWING EACH SLIT WILL BE AN ELECTRON MULTIPLIER 
AND A LOGARITHMIC ELECTROMETER- AMPL I F IER DETECTOR. THE 
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EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS EXPERIMENT WILL BE TO CONTRIBUTE 
TO A STUDY OF THE CHEMICAL. DYNAMIC. ANO ENERGETIC PROCESSES 
THAT CONTROL THE STRUCTURE OF THE THERMOSPHERE. BY PROVIOING 
DIRECT IN SITU MEASUREMENTS OF CONCENTRATIONS OF BOTH THE 
MAJOR ANO MINOR NEUTRAL ATMOSPHERIC CONSTITUENTS HAVING MASSES 
IN THE RANGE FROM I TO 48 ATOMIC MASS UNITS (AMU). A 
DOUBLE-FOCUSING MATT AUC H- HER ZOG MAGNETIC OEFLECT I ON MASS 

SPECTROMETER WITH AN IMPACT ION SOURCE WILL BE USED. TWO ION 
COLLECTORS WILL BE INCLUDED TO MEASURE IONS DIFFERING IN MASS 
BY A F4CTOR OF EIGHT. I.E.. THE TwO MASS RANGES COVERED WILL 
BE 1 TO 8 AMU AND 7 TO 48 AMU. AN OPEN ION SOURCE WILL BE USED 
TO MINIMIZE THE LOSS OF REACTIVE SPECIES SUCH AS ATOMIC 
OXYGEN. NORMALLY. A lOO-MICROAMP BEAM OF 75-EV ELECTRONS WILL 
BE USED FOR PRODUCING THE IONS. IN VIEW OF THE OVERALL 
GEDMETRY OF THIS INSTRUMENT. FOR MOLECULAR NITROGEN GAS. 
APPROXIMATELY 10 TO THE -5 AMP OF RESOLVED M4SS -28 IONS WILL 
APPEAR AT THE COLLECTOR WHEN THE PRESSURE IN THE SOURCE IS 
EQUAL TO I TORR (1.33 MB 1 . ON COMMAND, THE ELECTRON 

ACCELERATING VOLTAGE CAN BE REDUCED TO 25 EV. AT THIS LOWER 
ENERGY. THERE SHOULD NOT BE ANY DISSOCIATION OF MOLECULAR 



NITROGEN. AND THEfiS=ORE. IT W ILL BE POSSIBLE TO MEASURE 
ATMOSPHERIC ATOMIC NITROGEN. ELECTRON MULTIPLIERS IN THE 
COUNTING MODE MILL BE USED AS DETECTORS FOR BOTH HIGH AND 
LOW-MASS ION COLLECTORS. A 50-PERCENT TRANSMISSION GRID. 
MOUNTED BETWEEN THE HIGH-MASS COLLECTOR SLIT 1 AND ITS 
MULTIPLIER OETECTOP. WILL INTERCEPT HALF THE BEAM. THIS GRID 
WILL BE CONNECTED TO AN ELECTROMETER AMPLIFIER. AND THEREFORE. 
THE DYNAMIC RANGE OF THE MEASUREMENTS WILL BE EXTENDED BY 
ALLOWING SENSIBLE READOUTS AT ION CURRENT MAGNITUDES TOO LARGE 
FOR THE ELECTRON MULTIPLIER OPERATION. PLANNED OVERLAP IN THE 
RANGES OF THE TWO MEASURING TECHNIQUES WILL PERMIT A CHECK OF 
THE GAIN CHARACTERISTICS OF THE MULTIPLIER TO BE MADE. SEVERAL 
MEASUREMENT MOOES WILL BE AVAILABLE AND WILL BE SELECTED BY 
GROUND COMMAND DURING FLIGHT. USUALLY THE MASS SPECTROMETER 
WILL BE STEPPED FROM ONE MASS OF INTEREST TO ANOTHER UNDER THE 
CONTROL OF A 32-STEP READ-ONLY MEMORY DEVICE. EIGHT OF THESE 

32-STEP PROGRAMS FALL INTO THE FOLLOWING FOUR CATEGORIES 

(1) NORMAL PROGRAMS THAT CONCENTRATE ON THE PEAKS OF GREATEST 
ABUNDANCES. SUCH AS MOLECULAR AND ATOMIC OXYGEN. MOLECULAR 
NITROGEN. HELIUM, ANO ARGON, < 2) MINOR CONSTITUENT PROGRAMS 
THAT OMIT MEASUREMENTS OF THE DOMINANT SPECIES TO PERMIT THE 
ELECTRON MULTIPLIER TO OPERATE AT LOWER ALTITUDES THAN 
OTHERWISE POSSIBLE. (3) A LOW-MASS PROGRAM THAT CONCENTRATES 
ON MASSES FROM 1 TO 5 AMU. AND (4) A NITROGEN OXIOE PROGRAM 
THAT MEASURES THIS MASS -30 CONSTITUENT NEARLY CONTINUOUSLY. 
IN ADDITION, AN OPTION WILL BE AVAILABLE TO' COMMAND THE 
SPECTROMETER TO SCAN THE MASS RANGE IN 0.2S-AMU STEPS. 
ABUNDANT CONSTITUENTS WILL BE MEASURED APPROXI MATELY ONCE EACH 
HALF-SEC. CORRESPONDING TO A SPATIAL RESOLUTION OF ABOUT 5 KM 
ALONG THE SATELLITE TRACK. THE RANGE OF OPERATION FOR THE 
ELECTROMETER WILL BE APPROXIMATELY 2.S BY 10 TO THE -14 TO 4.8 
BY 10 TO THE -9 AMP. AND FOR THE MULTIPLIER THE UPPER LIMIT 
WILL BE 3 BY 10 TO THE. *6 COUNTS/SEC. MORE EXPERIMENT OETAILS 
CAN BE FOUND IN • THE OPEN SOURCE NEUTRAL-MASS SPECTROMETER ON 
ATMOSPHERE EXPLORER-C. -D. AND -E . • A. O. NIER ET AL . RADIO 
SCIENCE. VOL. 8. NO. 4. PP.271 (1973). 

A E-O. PELZ 
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EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL MEASURE IN SITU THE SPATIAL 
DISTRIBUTION AND TEMPORAL CHANGES OF THE CONCENTRATIONS OF THE 
NEUTRAL ATMOSPHERIC SPECIES. IN ADDITION. NEW INSIGHT INTO IN 
SITU MEASUREMENT TECHNIQUES MAY BE OBTAINEO FROM COMPARISONS 
OF THESE MEASUREMENTS WITH THOSE OBTAINEO FROM OTHER ONBOARD 
EXPERIMENTS. NAMELY — OPEN SOURCE SPECTROMETER CAE-0 -07), 
SOLAR EUV SPECTROPHOTOMETER (AE-0 -06). AND 

DENSITY-ACCELEROMETER CAE-0 -02).. THE MASS-SPECTROMETER 

SENSOR WILL INCLUDE A GOLD-RLATED STAINLESS STEEL THERMALIZING 
CHAMBER AND ION SOURCE. A HYPERBOLIC ROD QUADRUPOLE ANALYZER. 
AND AN OFF-AXIS ELECTRON MULTIPLIER. APPROXIMATE UPPER 
ALTITUDE LIMITS OF MEASUREMENT, DETERMINED PRIMARILY BY 
GAS/SURFACE INTERACTIONS AND INSTRUMENT SENSITIVITY 
LIMITATIONS, WILL BE — 250 KM FOR MOLECULAR OXYGEN, 300 KM 

FOR ARGON, 550 KM FOR MOLECULAR NITROGEN. 700 KM FOR ATOMIC 
OXYGEN. AND 1000 KM FOR HELIUM. FIVE DIFFERENT SEQUENCES OF 
MASS SELECTION WILL BE AVAILABLE AND. EXPRESSED IN ATOMIC MASS 
UNITS CAMU). WILL BE — CA) GEOPHYSICAL - 1. 2, 4. TOTAL. 16. 
28, 32. SELECTED. 40. CR) ANALYTICAL - 12. 14, 18, 20. 22. 30. 
44. CALIBRATE. ZERO. 1C) INDIVIDUAL - SELECTED. SELECTEO. 
SELECTED. . . . CANY MASS I TO *4). CO) SWEEP DIGITAL -1.2, 

3, 4. 5. . . . 45 CIN 3/ 1 6— A MU STEPS). CE) SWEEP ANALOG 2. 3. 

4. 5. 45 C CONTI NUOUS ). THE FIVE OPERATIONAL FORMATS USED CAN 

BE SELECTED BY GROUND COMMAND. ANO EACH ONE WILL CONTAIN A 
DIFFERENT COMBINATION OF THE FIVE MASS SELECTION SEQUENCES 
LISTED ABOVE. WHEN OPERATING IN THE 'NORMAL* FORMAT, THE 
ANALYZER WILL MEASURE ALL MASSES IN THE RANGE 1 TO 44 WITH 
EMPHASIS ON HYDROGEN. HELIUM. OXYGEN, NITROGEN, AND ARGON. 
ANOTHER FORMAT WILL BE OPTIMIZED FOR MINOR CONSTITUENT STUDIES 
OF ANY INDIVIDUAL GAS SPECIES IN THE MEASURED RANGE. SPATIAL 
RESOLUTION IS DETERMINED PRIMARILY BY THE MODE OF SPACECRAFT 
OPERATION. WHEN THE SPACECRAFT IS SPINNING AT 4 RPM. 
MEASUREMENTS OF THE PRINCIPAL ATMOSPHERIC SPECIES’ WILL BE 
OBTAINED AT 12-KM INTERVALS C1.5 SEC) ALONG THE SATELLITE 
TRACK. WHILE THE INSTRUMENT IS FACING FORWARO. USING • NORMAL * 
FORMAT. ALL MEASUREMENTS WILL BE MAOE AT 12-KM INTERVALS WHEN 
THE SPACECRAFT IS DESPUN. IN ORBIT, THE PRESEALED SPECTROMETER 
WILL BE OPENED. ANO THE ATMOSPHERIC CONSTITUENTS WILL PASS 
THROUGH A KnIFE-EDGED ORIFICE INTO THE THERMAL I Z ATI ON CHAMBER 
AND ION SOURCE. SELECTEO IONS WILL LEAVE THE QUaORUPOLE 
ANALYZER THROUGH A WEAK FOCUSING LENS AND WILL BE ACCELERATED 
INTO A 14-STAGE ELECTRON MULTIPLIER, WHERE THEY WILL BE TURNEO 
90 DEG TO STRIKE THE FIRST DYNODE. FOR EACH IMPACTING ION. THE 
MULTIPLIER OUTPUT WILL BE A PULSE OF 2 X 1 0 TO THE SIXTH POWER 


ELECTRONS. THESE OUTPUT’ PULSES WILL CONSTITUTE THE 

MEASUREMENT, AND THE COUNT RATE WILL BE PROPORTIONAL TO THE 
CHAMBER DENSITY OF T HE SELECTEO SPECIES. THESE DENSITY VALUES 
WILL THEN BE CONVERTED TO AMBIENT CONCENTRATIONS. THE ANALYZER 
WILL NORMALLY OPERATE AT A RESOLUTION OF 1 AMU OVER THE MASS 
RANGE. SO THAT A MASS PEAK ONE — THOUSAND TH THE AMPLITUDE OF AN 
ADJACENT PEAK CAN BE MEASURED. FOR THE DYNAMIC RANGE REQUIPED, 
PULSES OCCURRING OURING 0.015-SEC INTEGRATION INTERVALS WILL 
BE ACCUMULATED IN A 16-BIT COUNTER. MULTIPLE INTEGRATION 
PERIODS CUP TO 16) WILL BE ASSIGNED TO EACH MEASUREMENT FOR 
LESS OENSE ATMOSPHERIC SPECIES. AUTOMATICALLY SELECTED RANGES 
OF IONIZING ELECTRON CURRENTS WILL BE USED. THE OVERALL RANGE 
OF THE MEASUREMENTS WILL BE GREATER THAN 10 TO THE SEVENTH 
POWER. THERE IS A PROVISION FOR THE INSTRUMENT OPIFfCE TO BE 
COVERED DURING SPACECRAFT THRUSTER OPERATIONS. MORE EXPERIMENT 
OETAILS CAN BE FOUND IN *A NEUTRAL- ATMOSPHERE COMPOSITION 
EXPERIMENT FOR THE ATMOSPHERE EXPLORER -C. -D , -E • * D. T. PELZ 
ET AL. RADIO SCIENCE. VOL- 8, NO. 4. PP . 272 (1973). 
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EXPERIMENT BRIEF DESCRIPTION 

THE CAPACITANCE MANOMETER TO BE FLOWN ON AE-O IS 

PRIMARILY AN ENGINEERING EXPERIMENT TO PROVIDE DATA ON 

SPACECRAFT OPERATIONS. HOWEVER. DATA FROM THIS EXPERIMENT 

WILL ALSO BE CORRELATED WITH ACCELEROMETER AND ION GAUGE DATA 

IN EVALUATING SATELLITE DRAG. THE MANOMETER, ALSO REFERRED TO 
AS PRESSURE SENSOR B (PSB). WILL PROVIDE A DIRECT MEASURE OF 

ATMOSPHERIC PRESSURE IN THE REGION BE^OW 200 KM. THE ACCURACY 

OF THE PSB GAUGE WILL VARY FROM ABOUT 10 PERCENT AT 120 KM TO 
ABOUT 40 PERCENT AT 180 KM. THE PSB WILL CONSIST OF TWO 
SPHERICAL. THERMALLY CONTROLLED CHAMBERS, SERERATED BY A THIN 
MEMBRANE STRETCHED FLAT AND UNDER RADIAL TENSION. ANY 
DEFLECTION OF THE DIAPHRAGM CAUSED BY A PRESSURE DIFFERENTIAL 
BETWEEN THE TWO SIDES WILL CAUSE A CHANGE IN CAPACITANCE 
BETWEEN THE DIAPHRAGM ANO AN ADJACENT ELECTRODE WHICH WILL 
BIAS AN AC BRIDGE CIRCUIT. AIR WILL BE ALLOWED INTO ONE OF 

THE CHAMBERS THROUGH TWO PORTS 180 DEG APART AND PERPENDICULAR 

TO THE SPACECRAFT SPIN AXIS. THUS THE WAKE-RAM PRESSURE 
DIFFERENTIAL WILL BE SAMPLED TWICE EACH SPACECRAFT REVOLUTION. 
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RICE AEROSPACE CORP 

EL SEGUNDO, CA 
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EXPERIMENT BRIEF DESCRIPTION 

THE COLD CATHODE-ION GAUGE TO BE F_0WN ON AE-D IS 

PRIMARILY AN ENGINEERING EXPERIMENT TO PROVIDE DATA ON 

SPACECRAFT OPERATION. HOWEVER. DATA = ROM THIS EXPERIMENT WILL 
BE CORRELATED WITH ACCELEROMETER AND CAPACITANCE MANOMETER 
DATA TO EV A_U A T E SATELLITE ORAG PERFORMANCE. THE ION GAUGE. 
ALSO REFERRED TO AS PRESSURE SENSOR A (PSA), WILL MEASURE 
ATMOSPHERIC PRESSURE IN THE REGION BETWEEN 1 2D TO 370 KM ABOVE 
THE EARTH'S SURFACE FOR VALUES OF ATMOSPHERIC PRESSURE BETWEEN 
1.3 E-3 TO E-7 MB. THE ESTIMATED ACCURACY OF THE PSA WILL BE 

PLUS OR MINUS 20 PERCENT. THE C YL I NDR I C ALL Y SHAPEO SENSOR 

PACKAGE WILL CONSIST OF A WEOGE-SHAPED ORIFICE, A CATHOOE NEAR 
GROUND POTENTIAL. AN ANODE OPERATING AT ABOUT 1300 VOC. ANO A 
PERMANENT MAGNETIC FIELD OF ABOUT 1600 GAUSS. THE GAUGE WILL 
CONTAIN NO PRIMARY SOURCE OF IONIZING ELECTRONS. THE 
DISCHARGE WIL- BE INITIATED BY FIELD EMISSION ANO WILL BE 
SELF-SUSTAINING AT A PRESSURE ABOVE 1.3 E-7 MB. THE ION 

CURRENT WILL BE COLLECTED AT THE CATHODE. THE SENSOR WILL BE 
MOUNTED ON THE SPACECRAFT, WITH THE ORIFICE PERPENDICULAR TO 
THE SPACECRAFT SPIN AXIS. WHICH WILL BE NORMAL TO THE ORBITAL 
PLANE. THE INSTRUMENT CAN BE OPERATED IN TWO MODES. SPINNING 
OR DESPUN. WHEN THE SPACECRAFT IS IN A SPINNING MODE. THE PSA 
WILL ALTERNATELY SAMPLE THE RAM AND WAKE PRESSURE. WHEN THE 
SPACECRAFT IS IN THE DESPUN MODE, ThE PSA WILL FACE 30 DEG 
FROM THE DIRECTION OF MOTION. DATA FROM THIS EXPERIMENT WILL 
NOT BE TAPE RECORDED. BUT OBSERVED IN REAL TIME. 


PI - C.J. 
OI - V.L. 
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CONCENTRATION AND TEMPERATURE. ATMOSPHERIC EMISSIONS. PARTICLE 
FLUXES. IONOSPHERE CURRENTS. AND THE PHOTOELECTRON ENERGY 
SPECTRUM. THE SATELLITE MILL BE A SHORT It M) CYLINDRICAL 
PRISM WITH A OIAMETEP O c APPROXIMATELY 1.4 M. IN THE 
SPIN-ST ABl LI ZED MODE. THE SPACECRAFT'S SPIN AXIS MILL BE 
PERPENDICULAR TO THE ORBIT PLANE. POWER WILL 3E SUPPLIEO BY A 
SOLAR CELL ARRAY. THE SPACECRAFT WILL USE A PCM TELEMETRY 
SYSTEM THAT CAN OPERATE IN A REAL-TIME OR TAPE RECORDER MODE. 
AN ONBOARD PROPU.SION SYSTEM WILL BE USED FOR MAKING ALTITUDE 
CHANGES. THE SPACECRAFT IS EXPECTED TO HAVE A I-YR LIFETIME. 
MORE DETAILS CAN BE FOUND ON PP. 263-269 OF 'RADIO SCIENCE.* 
VOL. 8. ND. 4. APRIL. 1973. 


EXPERIMENT PERSONNEL C PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER 
0!=0THER INVEST IGATOP. TM=TEAM MEMBER) 


PI - N.W. SPENCER ...NASA-GSFC 

GREENBELT. MD 

01 - G.R. CARIGNAN ...U OF MICHIGAN 

ANN ARBOR. Ml 

01 - H.B. NIEMANN ...•.••••..••NASA-GSFC 


GREENBELT, MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNEO TO MEASURE THE KINETIC 

TEMPERATURE OF THE NEUTRAL ATMOSPHERE BY DETERMINING THE 
INSTANTANEOUS DENSITY OF MOLECULAR NITROGEN IN A SPHERICAL 

CHAMBER COUPLED TO THE ATMOSPHERE THROUGH A KNIFE-EDGEO 

ORIFICE. ANA.YSIS OF THE MEASURED MOLECULAR NITROGEN DENSITY 
VARIATION OVER A SPIN CYCLE WITH A KNOWLEDGE OF THE 

SATELLITE'S MOTION AND ORIENTATION WILL LEAD TO A 

DETERMINATION OF THE AMBIENT TEMPERATURE. INDEPENDENT OF SCALE 
HEIGHT. A MEASUREMENT OF THF AMBIENT NITROGEN DENSITY WILL 
ALSO BE OBTAINED. AN ALTERNATE MEASUREMENT OF NEUTRAL 

TEMPERATURE WILL ALSO BE UNDERTAKEN, USING A BAFFLE INSERTED 
IN FRONT OF THE ORIFICE TO INTERCEPT A PORTION OF THE GAS 
PARTICLE STREAM ENTERING THE CHAMBER. WHEN THE SATELLITE IS IN 
THE DESPUN MODE. THE BAFFLE WILL BE" MADE TO OSCILLATE IN THE 
STEPWISE FASHION IN ORDER TO INTERRUPT THE PARTICLE STREAM 
SEEN BY THE OR I c I CEO CHAM3CP. THESE CHAMBER OENSITV VARIATIONS 
CAN BE INTERPRETED TO YIELD THE NEUTRAL GAS KINETIC 
TEMPERATJRE ALSO. A DUAL-FILAMENT ION SOURCE WILL SAMPLE THE 
THERMAL I Z EO MOLECULAR NITROGEN IN THE CHAMBER AND WILL PRODUCE 
AN ION BEAM DENSITY PROPORTIONAL TO THE NITROGEN CHAMBER 
DENSITY. FROM THE SOURCE, THIS IONIZED NITROGEN BEAM WILL BE 
DIRECTED -ROM A O'JADRUPOLE ANALYZER. TUNED TO PASS THOSE 

PARTICLES WHOSE MASS-TO-CHARGE RATIO < M/E > IS 28. ON TO AN 
ELECTRON MULTIPLIER. THE OUTPUT PULSES WILL BE AMPLIFIED AND 
COUNTED IN A 16tBIT ACCUMULATOR. WHEN THE SATELLITE IS IN THE 
SPINNING MODE,* THE NITROGEN DENSITY WILL BE MEASURE 0 ONCE PER 
SPIN RF.RI3D. NOMINALLY EVERY IS SEC. THE NITROGEN KINETIC 
TEMPERATURE WILL BE MEASURED TWICE EACH SPIN PERIOD (WITHOUT 
THE BAFFLE OPERATING) AND ONCF. PER SPIN PERIOD WITH BAFFLE 
OPERATION. WHEN THE SPACECRAFT IS IN THE OESPUN MODE. THE 
NITROGEN OENSITY WILL BE MEASUPEO NEARLY CONTINUOUSLY, EXCEPT 
WHEN THE PARTICLE STREAM IS INTERRUPTED BY THE BAFFLE EACH 2.0 
SEC. IN THIS CASE. THE NITROGEN TEMPERATURE WILL BE MEASUREO 
EACH 2.0 SEC AS THE BAFFLE SCANS. THE SENSOR WILL BE 
VACUUM-SEALED PRIOR TO LAUNCH AND OPENED TO THE ATMOSPHERE 
AFTER THE SPACECRAFT IS IN ORBIT. MORE EXPFRIMENT DETAILS CAN 
BE FOUND IN 'THE NEUTRAL-ATMOSPHERE TEMPERATURE INSTRUMENT.* 
N. W. SPENCER. ET AL. RADIO SCIENCE. VOL. B. NO. 4, PP. 
287-296 { 1973) . 


AE-E. BRACE 

EXPERIMENT NAME- ELECTRON TEMPERATURE AND CONCENTRATION 

NSSOC 10- AE-E -01 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

0 ISC IPLI NE (S>- IONOSPHERES PLANETARY ATMOSPHERES 


EXPERIMENT 
PI - L.H . 
O I - R.F. 
Ol - A. 


PERSONNEL (PI =PRINCIPAL INVESTIGATOR, TL =TE AN LEADER 
01 = OTHER INVESTIGATOR. TN=TE AN MEM3ER) 

BRACE NASA-GSFC 

GREENBELT. MD 

THE IS ....NASA-GSFC 

GREENBELT, MD 

DALGARNO ...HARVARD U 

CAMBRIDGE. MA 


EXPERIMENT BRIEF DESCRIPTION 

THE CYLINDRICAL ELECTROSTATIC RROBE WILL BE A RETARDING 
POTENTIAL (LANGMUIR TYPE) PROBE THAT WILL MEASURE THE CURRENT 
FLOWING TO THE COLLECTOR FOR A KNOWN SAWTOOTH VOLTAGE PATTERN 
TO BE APPLIED. FROM THIS RETARDING POTENTIAL (CURRENT VS 
VOLTAGE) CURVE. ELECTRON DENSITY AND ELECTRON TEMPERATURE WILL 
BE DERIVED. THIS PROBE WILL CONSIST OF A COLLECTOR ELECTRODE 
EXTENDING ALONG THE CENTRAL AXIS OF A CYLINDRICAL GUARD RING. 
THE GUARD RING WILL EXTEND 23 CM FROM THE SPACECRAFT. AND THE 
ELECTRODE WILL EXTENO ANOTHER 10 CM FURTHER FROM THE END OF 
THE GUARD RING. TWO IDENTICAL PROBES WILL BE MOUNTED PARALLEL 
TO THE SPACECRAFT SPIN AXIS (SPIN AXIS WILL BE PERPENDICULAR 
TO THE OPBIT PLANE). AND A THIRD PROBE WILL BE MOUNTED 
PERPENDICULAR TO THE SPIN AXIS. IN AODITION TO ONBOARD 
ANALYSES OF THE RETARDING POTENTIAL CURVES. WHICH WILL PROVIDE 
TEMPERATURES AND DENSITIES, THESE CURVES WILL BE TELEMETERED. 


AE-E. BR INTON 


EXPERIMENT NAME- ION COMPOSITION AND CONCENTRATION 
NSSOC ID- AE-E -10 


LAST REPORTED STATE- APPROVED 


OSS DtVtSION- PHYSICS AND ASTRONOMY PROGRAMS 

OISC IPL INE(S)- IONOSPHERES PLANETARY ATMOSPHERES 


SPACECRAFT COMMON NAME- AE-E 

ALTERNATE NAMES- S 6E. ATMOSPHERE EXPLORER-E 
NSSOC ID- AE-E 

LAST REPORTEO STATE- AN APPROVED MlSStON 

LAUNCH DATE- SEPT. 75 SPACECRAFT WEIGHT- 453.6 KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 129. MIN INCLINATION- 22. OEG 

PER I APS IS— 150.000 KM ALT APOAPSIS- 4000.00 KM ALT 


SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST, 
MG = PPQGR A M MANAGER. SC^PROGRAM SCIENTIST) 

PM - D.W. GRIMES NASA-GSFC 

GREENBELT. MO 

PS - N.«. SPENCER ...NASA-GSFC 

GREENBELT. MO 

MG - F.W. GAETANO ....NASA HEAOOUAR TERS 

WASHINGTON. DC 

SC - E.R. SCHMERLING NASA HEADOUAQTERS 

WASHINGTON. OC 


SPACECRAFT HFIEF DESCRIPTION 

ONE OBJECTIVE OF. AE-E WILL BE TO INVESTIGATE THE 
CHEMICAL PROCESSES AND ENERGY TRANSFER MECHANISMS THAT CONTROL 
THE STRUCTURE AND BEHAVIOR OF THE EARTH*S ATMOSPHERE ANO 
IONOSPHERE THROUGH THE RFGION OF HIGH SOLAR ENERGY ABSORPTION. 
MEASUREMENTS WILL BE ORIENTED PRIMARILY TO THE LARGELY 

UNEXPLORED LOW-ALTITUDE REGION BETWEEN 120 AND 300 KM. 
HOWEVER. PROPERTIES ABOVE 300 KM WILL ALSO BE EXTENSIVELY 
INVESTIGATED. THE EXPERIMENT DAYLOAD WILL INCLUOE 

INSTRUMENTATION FOR THE MEASUREMENT OF SOLAR EUV RADIATION. 
NEUTRAL. PARTICLE COMPOSITION ANO TEMPERATURE. ATMOSPHERIC 
DENSITY. ION COMPOSITION AND TEMPERATURE. ELECTRON 


EXPERIMENT PERSONNEL ( P I =PB INC I P AL I NV EST I GATOP . TL = TEAM LEAOER 
OI=OTHER INVESTIGATOR. TM-TE AM MEM3ER) 


PI - M.C. BPINTON NASA-GSFC 

GREENBELT. MD 

OI - M.W. PMARO NASA-GSFC 

GREENBELT, MD 

OI - H • A . TAYLOR. J« NASA-GSFC 

GREENBELT, MD 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL BE FLOWN TO MEASURE. THROUGHOUT THE 
AE ORBIT. THE INDIVIDUAL CONCENTRATIONS OF ALL THERMAL ION 
SPECIES IN THE MASS RANGE I TO 72 ATOMIC MASS UNITS (AMU). AND 
IN THE AMBIENT DENSITY RANGE FROM 5 IONS PER CC TO 5 MILLION 
IONS PER CC. ANY COMBINATION OF THE FOLLOWING THREE MASS 
RANGES. WHICH ARE EXPRESSED IN AMU, CAN BE SELECTED BY GROUND 

COMMAND RANGE A - A TO 1 . RANGE 0 - 18 T3 2. PANGE C - 72 

TO 8 . EACH RANGE WILL NORMALLY BE SCANNED IN 1.6 SEC 
(APPROXIMATELY 12 KM ALONG ORBIT), BUT THE SCAN TIME PER RANGE 
CAN BF. INCREASED TO 5.1 SEC BY COMMAND. NORMAL OPERATION WILL 
CONSIST OF SEQUENCE A BC ABC (72 TO I AMU IN 4.8 SEC). BUT OTHER 
COMBINATIONS SUCH AS BCBC AND CC CC MAY BE USED. LABORATORY AND 
IN-FLIGHT DETERMINATION OF SPECTROMETER EFFICIENCY AND MASS 
DISCRIMINATION WILL PERMIT DIRECT CONVERSION OF MEASUREO ION 
CURRENTS TO AMBIENT CONCENTRATIONS. CORRELATION OF THESE 
MEASURED DATA WITH THE RESULTS FROM COMPANION EXPERIMENTS. 
•ELECTROSTATIC PROBE (AE-E -01)* AND • RET APD I NG POTENTIAL 
ANALYZER (AE-E -041.* SHOuLO PERMIT INDIVIDUAL ION 
CONCENTRATIONS TQ BF DETERMINED WITH AN ACCURACY OF PLUS OR 
MINUS 10 PERCENT. THE EXPERIMENT'S FOUR PRIMARY MECHANICAL 
COMPONENTS WILL BE — GUARD PING ANO ION-ANALYZER TUBE. 
COLLECTOR AND PREAMPLIFIER ASSEMBLY. VENT, ANO MAIN 
ELECTRONICS HOUSING. THE GUARD RING WILL NORMALLY BE AT GROUND 
POTENTIAL. BUT IT CAN PE PLACED AT -6 VOLTS BY COMMAND IF 
DESIRABLE. E.G., IF THE SPACECRAFT ACQUIRED A POSITIVE CHARGE. 
A THREE-STAGE BENNET TUBE WITH 7- TO S-CVCLE DRIFT SPACES WILL 
BE FLOWN. AND HAS BEEN MODIFIED TO PERMIT ION CONCENTRATION 
MEASUREMENTS TO BE OBTAINED DOWN TO 120 KM ALT I TUOE • 
SPECIFICALLY. A VENT WILL BE PROVIDED AT THE REAR OF THE 
SPECTROMETER. ANO THE USUAL FLAT-DISK ION-CURRENT COLLECTOR 
WILL BE REPLACED BY A STACK OF WIRE-MESH GRIDS. THE FREQUENCY 
OF THE 30 V PEAK-TO-PEAK R.F. VOLTAGE WILL VARY WITH THE MASS 
RANGE MEASUREO — RANGE A - 10 MHZ. RANGE B - 5 MHZ, AND RANGE 
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C - 2.5 MHZ. MOUNTED IN THE VACUUM TIGHT ALUMINUM-CERAMIC 

CYLINDRICAL ANALYZER TUBE WILL BE A SERIES OF 16 PARALLEL 
TUNGSTEN-MESH GRIDS. THE BALANCE BETWEEN ION-CURRENT 
SENSITIVITY AND MASS -RE SOLUTION IN A BENNETT SPECTROMETER MAY 
BE ALTERED BY CHANGING APPROPRIATE VOLTAGES. THESE VOLTAGE 
CHANGES CAN BE CONTROLLED I NDEPENDE NTCY BY GROUND COMMAND FOR 
EACH ONE OF THE THREE MASS RANGES. PRIMARY ANALOG INSTRUMENT 
OUTPUT KILL BE A COMPRESSED ION CURRENT SPECTRUM WHICH WILL 
DISPLAY THE FULL DYNAMIC RANGE OF THE AMR. IFIER SYSTEM ON A 
SINGLE TELEMETRY CHANNEL. ONBOARD DATA PROCESSING WILL PROVIDE 
A READOUT QF PRIMARY EXPERIMENT DATA IN THE FORM OF TWO 
DIGITAL WORDS FOR EACH PEAK IN THE ION SPECTRUM. ONE EIGHT-BIT 
WORD WILL INDICATE PEAK AMPLITUDE ( CURRENT! AND THE OTHER 
EIGHT-BIT WORD WILL IDENTIFY SWEEP POSITION. I.E.. SPECIES 
IDENTIFICATION. THE WORDS WILL BE READ OUT IN PAIRS AT THE 
MAIN FRAME TELEMETRY RATE OF |6 SAMPLES PER SEC. THE 
INSTRUMENT CONFIGURATION SELECTED FOR A PARTICULAR PASS WILL 
DEPEND PRIMARILY ON THE DATA REQUIREMENTS OF THE SCIENCE 
PROBLEM UNDER INVESTIGATION AND ON THE SPACECRAFT SPIN MODE. 
MORE COMPLETE EXPERIMENT DETAILS CAN BE FOUND IN THE PAPER 
•THE BENNETT ION-MASS SPECTROMETER ON ATMOSPHERE EXPLORER -C 
AND -£•• H. C. BRINTON ET AL* RADIO SCIENCE. VOL . 6. NO. 4. 
PP. 323-332 (19731. 

— AE-E. CHAMPION 

EXPERIMENT NAME- ATMOSPHERIC ORAG 

NSSOC ID- AE-E -02 

LAST REPORTED STATE- APPROVEO 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISCIPLINE! S>- IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
01= OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - K.S.W. CHAMPION . ........ ...USAF CAMBRIDGE RES LAB 

BEDFORD. MA 

□I - F . A. MARCOS ••••••••••.••.USAF CAMBRIDGE RES LAB 

BEDFORD. MA 

EXPERIMENT BRIEF DESCRIPTION 

THE ATMOSPHERIC DENSITY ACCELEROMETER EXPERIMENT WILL 
OBTAIN DATA ON THE NEUTRAL DENSITY OF THE ATMOSPHERE IN THE 
ALTITUDE RANGE 120 TO 400 KM BY THE MEASUREMENT OF SATELLITE 
DECELERATION DUE TO AERODYNAMIC DRAG. THE EXPERIMENT WILL 
CONSIST OF THREE SINGLE-AXIS ACCELEROMETERS. TWO OF THE UNITS 
WILL LIE IN THE SPACECRAFT X- Y PLANE, AND THE THIRD WILL BE 
ALIGNED WITH THE Z AXIS. EACH INSTRUMENT WILL MEASURE THE 
ELECTROSTATIC FORCE REQUIRED TO RESTRAIN A HOLLOW CYLINDRICAL 
MASS UNDER EXTERNAL ACCELERATION. THE DYNAMIC RANGE OF EACH 
UNIT WILL BE 10 TO THE -6 TO 10 TO THE -12 GRAMS. 

AE-E. DOERING 

EXPERIMENT NAME- PHOTOELECTRON SPECTROMETER 

NS S DC ID- AE-E -03 

LAST REPORTED STATE- APPROVEO 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISCIPLINE! S>- IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR I NCI PAL INVESTIGATOR, TL=T EAM LEADER 
01 = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - J.P. DOERING JOHNS HOPKINS U 

BALTIMORE. MO 

01 - C.D. BOSTROM APPLIED PHYSICS LAB 

SILVER SPRING. MO 

01 - J.C. ARMSTRONG APPLIED PHYSICS LAB 

SILVER SPRING, MO 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL MEASURE THE INTENSITY AND ENERGY 
DISTRIBUTION OF THE PHOTOELECTRON FLUX IN THE THERMOSPHERE IN 
THE RANGE 2 TO 500 EV . THE INSTRUMENTATION WILL CONSIST OF TWO 
OPPOSITELY OIRECTEO HEMISPHERICAL-ELECTROSTATIC DEFLECTORS 
COUPLED TO SEPARATE ELECTRON MULTIPLIER DETECTORS. THE 
PHOTOELECTRON ENERGY SPECTRUM W I CL BE SCANNED 0Y 1-SEC SWEEPS 
OF THE VOLTAGE BETWEEN THE TWO HEMISPHERICAL DEFLECTION 
ELEMENTS OF EACH DEFLECTOR. 

AE-E. HANSON 

EXPERIMENT NAME- ION TEMPERATURE 

NSSDC 10- AE t E -04 

LAST REPORTED STATE- APPROVEO 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISCIPLINE! SI- IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PP I NC I PAL INVESTIGATOR, TL=TEAM LEAOER 
0 I = OTHER INVESTIGATOR, TM= TEAM MEMBER) 

PI - W.B. HANSON ............ ..U OF TEXAS. DALLAS 

OALLAS, TX 

01 - D. R. ZUCCARO ........... ..U QF TEXAS. OALLAS 

DALLAS. TX 

01 - S. SANTINI OF TEXAS, OALLAS 

OALLAS. TX 


OI - C.R. LIPRENCOTT OF TEXAS. OALLAS 

DALLAS. TX 

EXPERIMENT BRIEF DESCRIPTION 

the planar ion trap, a retarding potential type of 

INSTRUMENT. WILL MEASURE CURRENT FLOWING TO A COLLECTOR FOR A 
KNOWN LINEAR VOLTAGE SWEEP TO BE APPLIED TO THE COLLECTOP. THE 
ION TEMPERATURE, ION OENSlTY, COMPOSITION. SUPRATHERMAL 
ELECTRON FLUXES, AND SUPRATHERMAL ELECTRON TEMPERATURES WILL 
BE DETERMINED FROM THIS RETARDING POTENTIAL CURVE AND 
KNOWLEDGE OF THE VOLTAGE ON SUPPRESSOR GRIDS BETWEEN THE 
INSTRUMENT APERTURE AND THE COLLECTOR. THE EXPERIMENT WILL 
OPERATE IN ONE MOOE WHILE THE SPACECRAFT IS SPINNING AND IN A 
SECOND MODE WHEN THE SPACECRAFT IS NOT SPINNING, A COMPLETE 
VOLTAGE SWEEP (BOTH DOWN AND UP — *23 TO 0 TO *23 V) COULD BE 
ACCOMPLISHED IN 3 SEC. IN THE NONSPINNING MODE. AN ADDITIONAL 
3-SEC • DUCT • MODE WILL OPERATE TO PROVIOE MEASUREMENTS F RDM 
WHICH FRACTIONAL ION CONCENTRATION CHANGES AS SMALL AS 0.001 
IONS/CC PER 130 M ALONG TRACK TRAVEL COULD BE MAOE. 

AE-E . HAYS — 

EXPERIMENT NAME- AIRGLOW PHOTOMETER 

NSSOC ID- AE-E -11 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR, TL=TEAM LEAOER 
O I = O T HE R INVESTIGATOR. TM=TEAM MEM9ER) 

PI - P.B. HAYS OF MICHIGAN 

ANN ARBOR. MI 

◦ I - G.G . SHEP HERO YORK U 

TORONTO. ONTARIO, CANADA 

OI - G.R. CARIGNAN OF MICHIGAN 

ANN ARBOR, MI 

01 - J.C.G. WALKER YALE U 

NEW HAVEN, CT 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL PROVIDE VOLUME EMISSION PATES FOR 
SEVERAL DAYGLDW AND NIGHTGLOW OPTICAL EMISSION FEATURES. A 
PHOTOMETER WILL BE USEO. WHICH WILL CONTAIN TWO SEPARATE 
OPTICAL CHANNELS. SPECTRAL SELECTION WILL BE ACCOMPLISHED WITH 
A FILTER WHEEL THAT WILL CONTAIN SIX INTERFERENCE FILTERS ANO 
A DARK AND CALIBRATE POSITION. THE TwO CHANNELS WILL BE 
SEPARATED IN ANGLE BY 90 DEG. ONE CHANNEL WILL HAVE A 3-DEG 
HALF-ANGLE CONF. FIELD OF VIEW FOR HIGH SENSITIVITY AND WILL 
NORMALLY POINT TOWARD THE LOCAL ZENITH. THE SECONO CHANNEL 
WILL HAVE A FIELD OF VIEW OF 0.75-DEG HALF-ANGLE CONE FOR HIGH 
SPATIAL RESOLUTION POINTING TANGENT TO THE SUPFACE OF THF 
EARTH WHEN THE SATELLITE IS IN THE ORIENTED MOOE. BOTH 
CHANNELS WILL BE PROTECTED FROM STRAY LIGHT CONTAMINATION 
DURING THE DAYTIME WITH MULTISTAGE BAFFLE SYSTEMS. ENTERING 
PHOTONS WILL BE MEASURED WITH A PULSE COUNT l NG PHOTOMULT I PL IER 
SYSTEM CAPABLE OF COUNTING AT A RATE OF 5 TIMES 10 TO THE 6 
COUNTS/SEC. THE SYSTEM OESIGN WILL PERMIT THE PHOTOMETERS TO 
MAKE VALID DAY GLOW MEASUREMENTS WITHIN 200 MSEC AFTER HAVING 
THE SUN IN THE F I ELO OF VIEW. FILTEPS CAN BE OPERATED IN 
SEVERAL MOOES INCLUDING FIXEO FILTER AND AUTOMATIC FILTER 
CHANGE SYNCHRONIZED TO SATELLITE ORIENTATION. THE TWO SEPARATE 
OPTICAL CHANNELS WILL BE MONITORED AT TIME INTERVALS 
CONSISTENT WITH THEIR ANGULAR RESOLUTION IN THE SPINNING MOOE. 
THE NARROW CHANNEL WILL HAVE. AN INTEGRATION PERIOD OF 30 MSEC 
ANO THE WIDE CHANNEL A PERIOD OF 120 MSEC. BASIC DATA ANALYSIS 
WILL YIELD THE VOLUME EMISSION RATE ALONG THE SATELLITE TRACK. 
AND THE NARROW CHANNEL WILL PROVIDE VOLUME EMISSION RATES VS 

altitude throughout the entire perigfe region, morf experiment 

OETAILS CAN BE e OUND IN » THE V I S IDLE- A I RGLOW EXPERIMENT ON 
ATMOSPHERE EXPLORER.' P. B. HAYES. ET AL. RADIO SCIENCE. VOL. 
8. NO. A, PP. 369 (1973). 

AE-E. HEATH 

EXPERIMENT NAME- SOLAR EUV FILTER PHOTOMETER 

NSSDC ID- AE-E -05 

LAST REPORTED STATE- APPROVEO 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPL INE (S )- IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR, T L = T E A M LEAOER 
OI=OTHER INVESTIGATOR. TM=TFAM MEMBER) 

PI - D.F. HEATH NASA— GSFC 

GPEENRELT, MO 

OI - J. OSANTOWSKI NASA— GSFC 

GREENBELT . MD 

EXPERIMENT BRIEF DESCRIPTION 

THE ATMOSPHERE EXPLORER E SOLAR EUV C !LTER PHOTOMETER 
EXPERIMENT WILL HAVE TWO PRIMARY OBJECTIVES — (I) TO MONITOR 
SOLAR EUV FLUX IN SIX WAVELENGTH INTERVALS FROM AO TO 1100 A 
AND (2) TO MEASURE THE BROADBAND ATMOSPHERIC ABSORPTION AS A 
FUNCTION OF ALTITUDE TO DETERMINE EFFECTIVE IONIZATION RATES 
AS A FUNCTION OF ALTITUDE FOR MOLECULAR NITROGEN AND ATOMIC 
OXYGEN. SECONDARY OBJECTIVES WILL OE TO PROVIDE COVERAGE 0<r 
TEMPORAL SOLAR EUV VARIATIONS FOR THE SELECTED GRATING 
SPECTROMETER EXPERIMENT AND TO PROVIDE A CHECK OF THE 
LONG-TERM STABILITY OF THE EUV SPECTROMETER. THE INSTRUMENT 
WILL BE COMPOSED OF FOUR BENDIX SPIRAL ELECTRON MULTIPLIERS. 


1 A 



THREE PHOTODIODES. tND A STEPPED E I GHT -POS I T I ON FILTER w HEEL 

THAT KILL CONTAIN SIX UNBACKED METALLIC FILTERS THAT WILL BE 

TRANSPARENT IN THE VICINITY OF THE PLASMA FREQUENCY. THE 
FILTER PHOTOMETER W ILL HAVE A TRANSPARENT POSITION. A 
CALIBRATION POSITION, AND AN OPAQUE POSITION. SINCE EACH OF 
THE FILTERS MILL BE WED TO EACH OF THE DETECTORS, THIS 
CONFIGURATION WILL PROVIDE AN INFLIGHT RELATIVE CALIBRATION OF 
ALL THE DETECTORS. THE EXPERIMENT WILL BE RIGIDLY MOUNTEO ON 

THE *Z AXIS. THE TILT ANGLE WILL BE OPTIMIZED. DEPENDING ON 

THE SELECTEO SPACECRAFT OROITAL PARAMETERS. FOR MAXIMUM SUN 
VIEWING TIME FOR BOTH THE SPINNING AnD THE EARTH-ORIENTED 
SPACECRAFT OPERATING MODES. AOEOUAT E TEMPOPAL COVERAGE OF THE 
SUN WILL BE PROVtDEO OY THE LARGE INSTRUMENT FIELD OF VIEW 
(PLUS OR MINUS 30 DEG). 

— - — -- AE-E. hlNTEREGGER — 

EXPERIMENT NAME- SOLAR EUV SPECTROPHO TOMETER 

NSSDC 10- AE-E -06 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISCIPLINED)- IONOSPHERES PLANETARY ATMOSPHERES 


EXPERIMENT 
PI - H.E. 
01 - D . E • 
01 - L.A. 

01 - J.E. 
OI - C.W. 


PERSONNEL I PI=PRINC!PAu INVESTIGATOR. TLsTEAM LEAOER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 


HlNTEREGGER ......... US AF CAMBRIDGE RESLAB 

BEDFORD, MA 

BEOc ♦•♦•••• US AF CAMBRIDGE RESLAB 

BEDFORD, MA 

HALL .USAF CAMBRIDGE RESLAB 

BEDFORD. MA 

MANSON .............. USAF CAMBRIDGE RES LAB 

BEDFORD, MA 

CHAGNON USAF CAMBPIOGE RES LAB 

BEDFORD, MA 


EXPERIMENT BRIEF DESCRIPTION 

SIX GRAZING- INC I OENCE GRATING MONOCHROMATORS. WHICH WILL 
COMPRISE THE EUV SPEC TROPHOTOMET ER . WILL PROVIDE MEASUREMENTS 
OF THE SOLAR fuv FLUX IN THE 170- TO 1700-A RANGE. THIS 
INSTRUMENT WILL HAVE MODERATE SPECTRAL RESOLUTION I 2 A AT 300 
A) AND WILL BE CAPABLE OF SCANNING THE ENTIRE RANGE OR 
SELECTING SIX NARROW BANDS FOR CONTINUOUS HIGH TIME RESOLUTION 
MONITORING. THE INSTRUMENT, WHICH WILL BE POINTED TOWARDS THE 
SUN WITH AN ACCURACY OF 2 ARC— M IN. WILL PROVIDE DATA 
REFLECTING TH^ SOLAR INPUT AND DATA t NO I C AT I NG ATMOSPHERIC 
ATTENUAT ION. 


AE-E, NIER 

EXPERIMENT NAME- OPEN SOUPCE NEUTRAL MASS SPECTROMETER 

NSSDC ID- AE-E -07 

LAST REPORTED STATE- APPROVEO 


oss division- Physics and astronomy programs 

DISCIPLINE! S»- IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL < P I =PR I NC I PAL INVESTIGATOR. TL = TEAM LEADER 
O I s OTHER INVESTIGATOR, TM=TE AM MEMBER) 

PI - A.O.C.NISR U OF MINNESOTA 

MINNEAPOLIS. MN 

OI - W.E. PUTTER U OF MINNESOTA 

M INNEAPOL IS. MN 

OI - K. MAUFRS BERGER U OF MINNFSOTA 

MINNEAPOLIS. MN 

„ EXPERIMENT HR ILF DESCRIPTION 

THE OBJECTIVE OF THIS EXPERIMENT WILL BE TO CONTRIBUTE 
TO A STUDY OF THE CHEMICAL. DYNAMIC. AND ENERGETIC PROCESSES 
THAT CONTROL THE STRUCTUPE 0T THE THERMOSPHERE. BY PROVIDING 
DIRECT. IN SITU MEASUREMENTS OF CONCENTRATIONS OF BOTH THE 
MAJOR AND MINOR NEUTRAL ATMOSPHERIC CONSTITUENTS HAVING MASSES 
IN THE RANQc FROM 1 TO «8 AMU. A DOUBLE-FOCUSING 
MAT TAUCH— HERZOG MAG^CTIC DEFLECTION MASS SPECTROMETER WITH AN 
IMPACT ION SOURCE WILL BE USEO. TWO ION COLLECTORS WILL BE 
INCLUDED TO MEASURE SIMULTANEOUSLY IONS DIFFERING IN MASS BY A 
FACTOR OF EIGHT, I.C.. THE TWO MASS RANGES COVERED WILL BE I 
T3 8 AMU AND 7 TO 48 AMU. AN OPEN ION SOURCE WILL BE USEO TO 
MINIMIZE THE LOSS OF REACTIVE SPECIES SUCH AS ATOMIC OXYGEN. 
NORMALLY, A 100 MICROAMPERE BEAM OF 75 EV ELECTRONS WILL BE 
USED FOR PRODUCING THE IONS. IN VIEW OF THE OVERALL GEOMETRY 
OF THIS INSTRUMENT, APPROXIMATELY 1C TO THE -5 AMPERE OF 
RESOLVED MASS 28 IONS WILL APPEAR AT THE COLLECTOR FOR 

MOLECULAR NITROGEN GAS WHEN THE MOLECULAR NITROGEN PRESSURE IN 
THE SOURCE IS EQUAL TO I TORR (1.33 MS). THE ELECTPON 
ACCELERATING VOLTAGE CAN BE REOUCEO TO 25 EV ON COMMAND. AT 
THIS LOWER ENERGY, THERE SHOULD NOT HE ANY DISSOCIATION OF 
MOLECULAR NITROGEN. AND. THEREFORE. IT WILL BE POSSIBLE TO TRY 
TO MEASURE ATMOSPHERIC ATOMIC NITROGEN. ELECTRON MULTIPLIERS 
IN THE COUNTING MODE WILL BE USEO AS DETECTORS FOP BOTH HIGH- 
AND LOW-MASS ION COLLECTORS. A SO-PFRCENT TRANSMISSION GRID, 
MOUNTED BETWEEN THE HIGH-MASS COLLECTOR SLIT AND ITS 

MULTIPLIER DETECTOR. WILL INTERCEPT HALF THE BEAM. THE GRID 
WILL BE CONNECTED TO AN ELECTROMETER AMPLIFIER. AND, 

THEREFORE. THE DYNAMIC RA.nGE OF THE MEASUREMENTS WILL BE 
EXTENDED BY ALLOWING SENSIBLE READOUTS AT ION CURRENT 

MAGNITUDES TQ3 LARGE FOR THE ELECTRON MULTIPLIER OPERATION. 
PLANNED .OVERLAP IN THE RANGES OF THE TWO MEASURING TECHNIQUES 
WILL PERMIT A CHECK OF THE GAIN CHARACTERISTICS QF THE 


MULTIPLIER TO BE MAOE. SEVERAL MEASUREMENT MODES WILL BE 
AVAILABLE AND WILL BE SELECTED BY GROUND COMMAND DURING 
FLIGHT. USUALLY THE MASS SPECTROMETER WILL BE STEPPED FROM ONE 
MASS OF INTEREST TO ANOTHER UNDER THE CONTROL OF A 32-STEP 
READ-ONLY MEMORY DEVICE. EIGHT OC THESE 32-STEP PROGRAMS FALL 
INTO THE FOLLOWING FOUR CATEGORIES — (I) NORMAL PROGRAMS THAT 
CONCENTRATE ON THE PEAKS OF GREATEST ABUNDANCES SUCH AS 
MOLECULAR AND ATOMIC OXYGEN. MOLECULAR NITROGEN. HELIUM, AND 
ARGON, (2) MINOR CONSTITUENT PROGRAMS THAT OMIT MEASUREMENTS 
OF THE DOMINANT SPECIES TO PERMIT THE ELECTRON MULTIPLIER TO 
OPERATE AT LOWER ALTITUDES THAN OTHERWISE POSSIBLE. C3) A 
LOW-MASS PROGRAM THAT CONCENTRATES ON MASSES FROM I TO 5 AMU. 
AND 14) A NITROGEN OXIDE PROGRAM THAT MEASURES THIS MASS-30 
CONSTITUENT NEARLY CONTINUOUSLY. IN ADDITION, AN OPTION WILL 
BE AVAILABLE TO COMMAND THE SPECTROMETER TO SCAN THE MASS 
RANGE IN 0 • 25- AMU STEPS. ABUNDANT CONSTITUENTS WILL BE 
MEASURED APPROXIMATELY ONCE E*CH HALF-SEC. CORRESPONDING TO A 
SPATIAL RESOLUTION OF APPROXIMATELY 5 KM ALONG THE SATELLITE 
TRACK. THE RANGE OF OPERATION FOR THE ELECTROMETER WILL BE 
APPROXIMATELY 2.4 TIMES 10 TO THE -14 TO 4.0 TIMES 10 TO THE 
-9 AMP, AND FOP THE MULTIPLIER THE UPPER LIMIT WILL BE 3 TIMES 
10 TO THE 6 COUNTS/SEC. MORE EXPERIMENT OETAILS CAN BE FOUND 
IN • THE OPEN SOURCE NEUTRAL-MASS SPECTROMETER ON ATMOSPHERE 
EXPLORER-C. -0. AND -E. ■ A. O. NIER ET AL * RAOCO SCIENCE. VOL.- 
8 . NO. 4, PP. 271 (1973). 

AE-E. PELZ 

EXPERIMENT NAME- CLOSED SOURCE NEUTRAL MASS SPECTROMETER 

NSSDC ID- AE-E -08 

LAST REPORTED STATE- APPROvEO 


OSS 0 I V I S I ON— PHYSICS AND ASTRONOMY PROGRAMS 

OISC IPL INECSI- IONOSPHERES PLANETARY ATMOSPHERES 


EXPERIMENT PERSONNEL 
PI - D.T. PELZ .... 
OI - C.A. REBER ... 
OI - G.R. CARiGNAN 
OI - A.E. HEDIN ... 


{ PI=PR INCIPAL INVESTIGATOR. TL=TEAM LEAOER 
Q I = O T HE R INVESTIGATOR. TM = TEAM MEMBER) 

NAS A-GSFC 

GREENBELT. MO 

N A S A-GSFC 

GREENBELT, MD 

OF MICHIGAN 

ANN ARBOR. Ml 

NASA-GSFC 

GREENBELT. MD 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL MEASURE IN SITU THE SPATIAL 
DISTRIBUTION AND TEMPORAL CHANGES OF THE CONCENTRATIONS OF THE 
NEUTRAL ATMOSPHERIC SPECIES. IN ADDITION, NEW INSIGHT INTO IN 
SITU MEASUREMENT TECHNIQUES MAY BE OBTAINED FROM COMPARISONS 
OF THESE MEASUREMENTS WITH THOSE OBTAINED FROM OTHER ON0OARO 
EXPERIMENTS. NAMELY — OPEN SOURCE SPECTROMETER ( AE-E -07), 
SOLAR EUV SPECTROPHOTOMETER (AE-E -06). AND 

DENSITY-ACCELEROMETER (AE-E -02). THE MASS-SPECTROMETER 

SENSOR WILL INCLUDE A GOLD-PLATED STAINLESS STEEL THERMALIZING 
CHAMBER AND ION SOURCE. A HYPERBOLIC ROD QUADRUPOLE ANALYZER. 
AND AN OFF-AXIS ELECTRON MULTIPLIER. APPROXIMATE UPPER 
ALTITUDE LIMITS OF MEASUREMENT, DETERMINED PRIMARILY BY 
GA S / Su RF A C E INTERACTIONS AND INSTRUMENT SENSITIVITY 

LIMITATIONS. WILL BE — 250 KM FOR MOLECULAR OXYGEN, 300 KM 

FOR ARGON, 550 KM FOR MOLECULAR NITROGEN, 700 KM FOR ATOMIC 
OXYGEN. AND 1000 KM FOR HELIUM. FIVE 0 IFFERENT SEQUENCES OF 
MASS SELECTION WILL BE AVAILABLE AND. EXPRESSED IN ATOMIC MASS 
UNITS (AMU). WILL BE — (A) GEOPHYSICAL - 1. 2. 4, TOTAL, 16. 
28. 32. SELECTEO. 40. IB) ANALYTICAL - 12, 14. IB, 20. 22. 30. 
44. CALIBRATE. ZERO. ICI INDIVIDUAL - SELECTEO, SELECTEO. 
SELECTED.. . • (ANY MASS l TO 44), (0) SWEEP DIGITAL - 1* 2, 

3. 4. 5, . . . 45 (IN 3/1 6- AMU STEPS), (E) SWEEP ANALOG 2, 3. 

4, 5. 45 (CONTINUOUS). THE FIVE OPERATIONAL FORMATS USEO CAN 

BE SELECTEO BY GROUND COMMAND. AND EACH ONE WILL CONTAIN A 
DIFFERENT COMBINATION OF THE FIVE MASS SELECTION SEQUENCES 
LISTED ABOVE. WHEN OPERATING IN THE • NORMAL • FORMAT, THE 
ANALYZER WILL MEASURE ALL MASSES IN THE RANGE I TO 44 WITH 
EMPHASIS ON HYDROGEN. HELIUM, OXYGEN. NITROGEN. AND ARGON. 
ANOTHER FORMAT WILL BE OPTIMIZED FOR MINOR CONSTITUENT STUDIES 
OF ANY INDIVIDUAL GAS SPECIES IN THE MEASUREO RANGE. SPATIAL 
RESOLUTION WILL BE DETERMINED PRIMARILY BY THE MODE OF 
SPACECRAFT OPERATION. WHEN THF. SPACECRAFT IS SPINNING AT 4 
RPM, MEASUREMENTS OF THE PRINCIPAL ATMOSPHERIC SPECIES WILL BE 
OBTAINED AT 1 2— KM INTERVALS (1.5 SEC) ALONG THE SATELLITE 
TOACK, WHILE THE INSTRUMENT IS FACING FORWARD. USING 'NORMAL* 
FORMAT. ALL MEASUREMENTS WILL BE MADE AT 1 2 — KM INTERVALS WHEN 
THE SPACECRAFT' tS DESPUN. IN ORBIT, THE PRESEALED SPECTROMETER 
WILL BE OPENED. AND THE ATMOSPHERIC CONSTITUENTS WILL PASS 
THROUGH A KNIFE-EDGED ORIFICE INTO THE THERM AL I Z AT I ON CHAMBER 
AND ION SOURCE. SELECTED IONS WILL LEAVE THE OUAORUPOLE 
ANALYZER THROUGH A WEAK FOCUSING LENS AND WILL BE ACCELERATED 
INTO A 14-STAGE ELECTRON MULTIPLIER. WHERE THEY WILL BE TURNED 
90 DEG TO STRIKE THE F 1 9 ST OYNOOE- FOR EACH IMPACTING ION, THE 
MULTIPLIER OUTPUT WILL BE A PULSE OF 2 X t 0 TO THE SIXTH POWER 

electrons. these output pulses will constitute the 

MEASUREMENT. AND THE COUNT RATE WILL BE PROPORTIONAL TO THE 
CHAMBER DENSITY DF THE SELECTED SPECIES. THESE DENSITY VALUES 
WILL THEN BE CONVERTED TO AMD1CNT CONCENTRATIONS. THE ANALYZER 
WILL NORMALLY OPERATE AT A RESOLUTION OF 1 AMU OVER THE MASS 
RANGE. SO THAT A MASS PEAK ONE-THOUSANDTH THE AMPLITUDE OF AN 
ADJACENT PEAK CAN BE MEASURED. FOR THE DYNAMIC RANGE REQUIRED. 
PULSES OCCURRING OURING 0.015-SEC INTEGRATION INTERVALS WILL 
8 E ACCUMULATED IN A 16-BIT COUNTER. MULTIPLE INTEGRATION 
PERIODS (UP TO 16) WILL BE ASSIGNED TO EACH MEASUREMENT FOR 
LESS DENSE ATMOSPHERIC SPECIES. AUTOMATICALLY SELECTEO RANGES 
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OF IONIZING ELECTRON CURRENTS VI LL BE USEO . THE OVERALL 
DYNAMIC RANGE OF THE MEASUREMENTS MILL BE GREATER THAN 10 TO 
THE SEVENTH POWER. THERE IS PROVISION FOR THE INSTRUMENT 
ORIFICE TO BE COVERED DURING SPACECRAFT THRUSTER OPERATIONS. 
MORE EXPERIMENT DETAILS CAN BE FOUND IN 'A NEUTRAL-ATMOSPHERE 
COMPOSITION EXPER IMENT FOR THE ATMOSPHERE EXPLORER -C • -D. 

-E. * O. T. »ELZ ET AL. RADIO SCIENCE. VOL. 8. NO. 4 , PP . 272 
( 1973* . 

— AE-E. RICE 

EXPERIMENT NAME- CAPACITANCE MANOMETER 

NSSDC ID- AE-E -12 

LAST REPORTED STATE- APPROVED 


□ SS 01 VIS ION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPL INE1 S>- PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL < P !=PR INCIPAL INVESTIGATOR. TL=TEAM LEADER 
O I = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - C.J. RICE. ••‘.....•••.•••..AEROSPACE CORP 

EL SEGUNDO* CA 

01 - V. L • CARTER •••• AEROSPACE CORP 

EL SEGUNOO. CA 

EXPERIMENT BRIEF DESCRIPTION 

THE CAPACITANCE MANOMETER TO BE FLOWN ON AE-E IS 
PRIMARILY AN ENGINEERING EXPERIMENT TO PROVIDE DATA ON 
SPACECRAFT OPERATIONS. HOWEVER. DATA FROM THIS EXPERIMENT 
WILL ALSO BE CORRELATED WITH ACCELEROMETER AND ION GAUGE DATA 
IN EVALUATING SATELLITE DRAG. THE MANOMETER. ALSO REFERRED TO 
AS PRESSURE SENSOR B (PS0> . WILL PROVIOE A DIRECT MEASURE OF 
ATMOSPHERIC PRESSURE IN THE REGION BELOV 200 KM. THE ACCURACY 
OF THE PSB GAUGE VILL VARY FROM ABOUT JO PERCENT AT 120 KM TO 
ABOUT 40 PERCENT AT I BO KM. THE PS8 VILL CONSIST OF T VO 
SPHERICAL* THERMALLY CONTROLLED CHAMBERS* SEPARATED 8Y A THIN 
MEMBRANE STRETCHED FLAT AND UNDER RAO I AL TENSION. ANY 
OEFLECTION OF THE OIAPMPAGM CLOSED BY A PRESSURE DIFFERENTIAL 
BET VEEN THE TWO SIOES VILL CAUSE A CHANGE IN CAPACITANCE 
BETVEEN THE DIAPHRAGM AND AN ADJACENT ELECTRODE WHICH WILL 
BIAS AN AC BRIDGE CIRCUIT. AIR WILL BE ALLOWED INTO ONE OF 
THE CHAMBERS THROUGH TWO PORTS 1 90 DEG APART ANO PERPENDICULAR 
TO THE SPACECRAFT SPIN AXIS. THUS THE WAKE-RAM PRESSURE 
DIFFERENTIAL WILL BE SAMPLED TWICE EACH SPACECRAFT REVOLUTION. 

AE-E. RICE 

EXPERIMENT NAME- COLD CATHODE ION GAUGE 

NSSDC ID- AE-E -13 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCI PLINEISI- PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL I P I =PR I NCI PAL INVESTIGATOR. TL=TEAM LEADER 
01 = OT HER INVESTIGATOR. TM=TEAM MEMBER) 

PI - C.J. RICE AEROSPACE CORP 

EL SEGUNDO. CA 

OI - V «L • CARTER • .. AEROSPACE CORP 

EL SEGUNDO. CA 

EXPERIMENT BRIEF DESCRIPTION 

THE COLD CATHODE- ION GAUGE TO BE FLOWN ON AE-E WILL BE 
PRIMARILY AN ENGINEERING EXPERIMENT TO PROVIOE DATA ON. 

SPACECRAFT OPERATION. HOWEVER. DATA FROM THIS EXPERIMENT VILL 
BE CORRELATED VlTH ACCELEROMETER AND CAPACITANCE MANOMETER 
DATA TO EVALUATE SATELLITE DRAG PERFORMANCE. THE ION GAUGE. 
ALSO REFERRED TO AS PRESSURE SENSOR A (PSA). WILL MEASURE 
ATMOSPHERIC PRESSURE IN THE REGION BETWEEN 120 TO 370 KM ABOVE 
THE EARTH'S SURFACE FOR VALUES OF ATMOSPHERIC PRESSURE BETVEEN 
1.3 E — 3 TO 1.3 E— 7 MS. THE ESTIMATED ACCURACY OF THE PSA VILL 
BE PLUS OR MINUS 20 PERCENT. THE C YL I NDR IC ALLY-SHAPED SENSOR 
PACKAGE VILL CONSIST OF A WEOGE-SHAPEO ORIFICE. A CATHODE NEAR 
GROUND POTENTIAL. AN ANODE OPERATING AT ABOUT 1300 VOC . AND A 
PERMANENT MAGNETIC FIELD OF ABOUT 1600 GAUSS. THE GAUGE VILL 
CONTAIN NO PRIMARY SOURCE OF IONIZING ELECTRONS. THE 
DISCHARGE VILL BE INITIATED BY FIELD EMISSION AND VILL BE 
SELF-SUSTAINING AT A PRESSURE ABOVE 1.3 E-7 MB. THE ION 

CURRENT VILL BE COLLECTED AT THE CATHODE. THE SENSOR VILL BE 
MOUNTED ON THF SPACECRAFT. WITH THE ORIFICE PERPENDICULAR TO 
THE SPACECRAFT SPIN AXIS. WHICH WILL BE NORMAL TO THE ORBITAL 
R.ANE. THE INSTRUMENT CAN BE OPERATED IN TWO MODES. SPINNING 
OR DESPUN. WHEN THE SPACECRAFT IS IN A SPINNING MODE. THE PSA 
WILL ALTERNATELY SAMPLE THE RAM ANO WAKE PRESSURE. WHEN THE 
SPACECRAFT IS IN THE DESPUN MOOE. THE PSA WILL FACE 30 DEG 
FROM THE DIRECTION OF MOTION. DATA FROM THIS EXPERIMENT WILL 
NOT BE TAPE RECORDED, BUT OBSERVED IN REAL TIME. 

AE-E. SPENCER « 

EXPERIMENT NAME- NEUTRAL GAS TEMPERATURE AND 
CONCENTRAT I ON 

NSSDC ID- AE-E -09 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPL INE(S>- PLANETARY ATMOSPHERES 


EXPERIMENT PERSONNEL 1 P l =PR INC I PAL INVESTIGATOR. TL^TEAM LEADER 
OI=OTHER INVESTIGATOR. TM = TE AM MEMBER) 

PI - N.W. SPENCER NASA-GSFC 

GREEN8ELT . MD 

OI - G.R. CAP I OF MICHIGAN 

ANN ARBOR, Ml 

OI - H.0. NIEMANN NASA-GSFC 

GREEN9ELT. MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNEO TO MEASURE THE KINETIC 
TEMPERATURE OF THE NEUTRAL ATMOSPHERE BY DETERMINING THE 
INSTANTANEOUS DENSITY OF MOLECULAR NITROGEN IN A SPHERICAL 
CHAMBER COUPLED TD THE ATMOSPHERE THROUGH A KNIFE-EDGED 
ORIFICE. ANALYSIS OF THE MEASURED MOLECULAR NITROGEN DENSITY 
VARIATION - OVER A SPIN CYCLE WITH A KNOWLEDGE OF THE 

SATELLITE'S MOTION AND ORIENTATION WILL LEAD TO A 

DETERMINATION OF THE AMBIENT TEMPERATURE, INDEPENDENT OF SCALE 
HEIGHT. A MEASUREMENT OF THE AMBIENT NITROGEN DENSITY WILL 
ALSO BE OBTAINED. AN ALTERNATE MEASUREMENT OF NEUTRAL 
TEMPERATURE WILL ALSO BE UNDERTAKEN. USING A BAFFLE INSERTED 
IN FRONT OF THE ORIFICE TO 1NTEPCEPT A PORTION OF THE GAS 
PARTICLE STREAM ENTERING THE CHAMBER. WHEN THE SATELLITE IS IN 
THE DESPUN MODE. THE BAFFLE WILL 3E MADE TO OSCILLATE IN A 
STEPWISE FASHION in ORDER TO INTERRUPT THE PARTICLE STREAM 
SEEN BY THE ORIFICED CHAMBER. THESE CHAMBER DENSITY VARIATIONS 
CAN BE INTERPRETED TO YIELD THE NEUTRAL GAS KINETIC 
TEMPERATURE ALSO. A DUAL-FILAMENT ION SOURCE WILL SAMPLE THE 
THERMALIZEO MOLECULAR NITROGEN IN THE CHAMBER AND WILL PRODUCE 
AN ION BEAM DENSITY PROPORTIONAL TO THE NITROGEN CHAMBER 
DENSITY. FROM THE SOURCE. THIS IONIZED NITROGEN BEAM WILL BE 
DIRECTED INTO A QUADRUPOLE ANALYZER, TUNED TD PASS THOSE 
PARTICLES WHOSE M AS5-TO-CHARGE RATIO (M/E) IS 28. ON TO AN 
ELECTRON MULTIPLIER. THE OUTPUT PULSES WILL BE AMPLIFIED AND 
COUNTED IN A 16-BlT ACCUMULATOR. WHFN THE SATELLITE IS IN THE 
SPINNING MODE, THE NITROGEN DENSITY WILL BE MEASURED ONCE PER 
SPIN PERIOD. NOMINALLY EVERY 15 SEC. THE NITROGEN KINETIC 
TEMPERATURE WILL BE MEASURED TWICE EACH SPIN PER IOO (WITHOUT 
THE 8AFFLE OPERATING! ANO ONCE PF.R SPIN PER IOO WITH BAFFLE 
OPERATION. WHEN ThE SPACECRAFT IS IN THE DESPUN MODE. THE 
NITROGEN DENSITY WILL BE MEASUREO NEARLY CONTINUOUSLY. EXCEPT 
WHEN THE PARTICLE STREAM IS INTERRUPTED BY THE BAFFlE EACH 2.0 
SEC. IN THIS CASE. THE NITROGEN TEMPERATURE WILL BE MEASURED 
EACH 2.0 SEC AS THE BAFFLE SCANS. THE SENSOP WILL 8E 
VACUUM-SEALED PRIOR TO LAUNCH AND OPENED TO THF ATMOSPHEPE 
AFTER THE SPACECRAFT IS IN ORBIT. MORE EXPERIMENT DETAILS CAN 
BE FOUND IN, 'THE NEUTRAL— ATMOSPHERE TEMPERATURE INSTRUMENT,' 
N. W. SPENCER, ET AL.. RADIO SCIENCE. VOL. 8. NO. 4, PP. 
267-296 (1973). 

•••************•«*•«*»•****• AEROS 2 *************4************ 

SPACECRAFT COMMON NAME- AEROS 2 
ALTERNATE NAMES- AEROS-B 
NSSDC I O- 74 -0 55 A 

LAST REPORTED STATE- LAUNCHED ANO OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 08/06/74. 

LAUNCH DATE- 07/16/74 SPACECRAFT WEIGHT- 125. KG 

LAUNCH SITE- VANDENBERG AFB. UNITEO STATES 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/AGENCY 

FED REP OF GERMANY GFW 

UNITED STATES NASA-OSS 

INITIAL ORBIT PARAMETERS 

ORRIT TYPE- GEOCENTRIC EPOCH DATE- 07/17/74 

ORBIT PERIOD- 95.5 MIN INCLINATION- 97.4 DEG 

PER I APS IS— 217. KM ALT APOAPSIS- 860. KM ALT 

RECENT ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTPIC EPOCH DATE- 08/06/74 

ORBIT PERIOD- 95.206 MIN INCLINATION- 97.45 DEG 

PER I APS IS— 216. B5 KM ALT APOAPSIS- 640.20 KM ALT 

SPACECRAFT PERSONNEL (PM = PROJECT MANAGER, PS=PROJECT SCIENTIST, 
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST) 

PM - C.L. WAGNER. JR NASA-GSFC 

GREENBELT, MD 

PM - N. KIEHNE .....GES FUR WELTRAUMF OPSC H 

BONN. FED REP OF GERMANY 

PS - P. LAEMMERZAHL MPI-NUCLEAR PHYS 

HEtDELBERG. FED REP OF GERMANY 

PS - S.J. BAUER NASA-GSFC 

GREENBELT, MD 

MG - J.R. HOLTZ NASA HE AOQUARTEPS 

WASHINGTON, DC 

SC - E.R. NASA HEADQUARTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

THE AEROS B SATELLITE HAD A CYLINDRICAL SHAPE. A 

DIAMETER OF 0.914 M , AND A HEIGHT OF 0.710 IT WAS LAUNCHED 
INTO AN ELLIPTICAL. POLAR. NEARLY SUN- SYNC HRONOUS EARTH ORBIT. 
THE SPACECRAFT WAS SPIN-STABILIZED AT 10 RPM AND ORIENTEO WITH 
THE SPIN AXIS TOWARD THE SUN. THE PURPOSE 0= THE MISSION WAS 
TO STUDY THE STATE AND BEHAVIOR OF THE UPPER ATMOSPHERE AND 
IONOSPHERIC F RADIATION, ESPECIALLY WITH REGARD TO THE 
INFLUENCE OF THE SOLAR UV RADIATION. FIVE EXPERIMENTS PROVIDED 
DATA WHICH INCLUDED THE TEMPERATURE AND DENStTY OF ELECTRONS, 
IONS. ANO NEUTRAL PARTICLES. THE COMPOSITION OF IONS AND 
NEUTRAL PARTICLES. AND SOLAR ULTRAVIOLET FLUX. 



AEROS 2. KRANKOWSKY 


EXPERIMENT NAME- MASS SPECTROMETER (MS) 

NSSDC ID- 7 A— OSSA- 0 1 

LAST REPORTEO STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 08/06/74. 

oss oivision- physics and astronomy programs 
discipli nei S ) - ATMOSPHERIC physics IONOSPHERES 

EXPERIMENT PERSONNEL ( P I=PR INC IP*L INVESTIGATOR. TL=TEAM LEADER 
O I =OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - D ,K.H. KRANKOWSKY .......... MPI- NUCLEAR PHYS 

HEIDELBERG. FED REP OF GERMANY 

0! - P. LAEMME R Z AHL MPI-NUCLEAR PHYS 

HE IOELBEPG • FEO REP OF GERMANY 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT MAS FLOWN TO PROVIDE MEASUREMENTS OF 
NEUTRAL AND IONIZED ATMOSPHERIC SPECIES IN THE MASS RANGE FROM 
1 TO 4 4 Amu. THE OUAORUPOLE MASS ANALYZER. WITH ITS 
•SEMI-OPEN* ION SOURCE. WAS SEALEO UNDER VACUUM AND OPENED IN 
ORBIT. FOR AN ATMOSPHERE WITH AN EXOSPHERIC TEMPERATURE OF 
APPROXIMATELY 1500 OEG K. THE UP»£P ALTITUDE LIMITS OF NEUTRAL 

MEASUREMENTS FOP DIFFERENT GAS SPECIES WAS MOLECULAR 

NITROGEN - 660 KM. MOLECULAR OXYGEN - 500 KM. ATOMIC OXYGEN - 

800 KM* ARGON - 250 KM. ANO HELIUM - 880 KM. ION DENSITIES 

FROM 1 PER CC TO 10 TO THE 6 PER CC WERE MEASURED THROUGHOUT 
THE ORBIT. THE ION SOURCE WERE OPERATED IN TWO MODES. 

NEUTRAL GAS SPECIES WEPE PARTLY IONIZED BY A REGULATED 
lOO-MICROAMPEPE BEAM OF 7S-EV ELECTRONS PRODUCED BY EITHER OF 
TWO REDUNDANT HOT FILAMENTS THAT WERE SELECTED BY GROUND 
COMMAND* THE IONS WERE FOCOSEO INTO THE MASS ANALYZER BY AN 
ION LENS SYSTEM COMPOSED OF A REPELLING GRID AND TWO 
ACCELERATION LENSES. IN THE ION MODE. THE AMP I ENT IONS 

DRIFTING IN77 THE ION SOURCE REGION WEPE ATTRACTED BY A 
NEGAT I VELY- BI ASEO GRID AND SUBSEQUENTLY FOCUSED INTO THE 
ANALYZER* THE MASS RESOLUTION WAS ADJUSTEO TO BE 30, AND A 
SWEEP THROUGH THE ENTIRE MASS RANGE TOOK 1.22 SEC. AFTER 
LEAVING THE MASS ANALYZER. THE INDIVIDUAL ION CURRENTS WERE 
OETECTED BY A PARTICLE MULTIPLIER FOLLOWEO BY A LOGARITHMIC 
ELECTROMETER. ANO BY A GRID CURPENT FED INTO A LINEAR 
ELECTROMETER. THE VOLTAGE OUTPUT OF THE LOGARITHMIC 

ELECTROMETER REPRESENTED A QUANTITATIVE MEASURE OF THE 
CORRESPONDING PARTICLE NUMBER DENSITIES OF NEUTRALS WITHIN THE 
ION SOURCE. THE- VOLTAGE OUTPUT OF THF LINEAR ELECTROMETER 
REPRESENTED A QUANTITATIVE MEASURE OF THE CORRESPONDING ION 
CURRENT ( I ON S/ SEC ) OF AMBIENT IONS ENTERING THE EQUIPMENT. 
THE UPPER LIMIT OF CUPRENT THAT COULD BE MEASUREO BY THE LOG 
AMPLIFIER WAS 5 TIMES 10 TO THE -6 AMP, CORRESPOND I NG TO A 0-V 
TELEMETRY OUTPUT SIGNAL. AUTOMATIC CALIBRATION AND REZEROING 
SIGNALS WERE INCLUOED. THE EXPERIMENT WEIGHED 7.0 KG. ANO THF 
AVERAGE POWER DISSIPATED OVER AN ORBIT WILL BE 8 W. 

AEROS 2. NESKE 

EXPERIMENT NAME- ELECTRON CONCENTRATION IN THE IONOSPHERE 

NSSDC ID- 7 4-055A- 0 3 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE C3/06/74. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DI SC IPl InEI SI- IONOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR, TL=TEAM LEADER 
□ I = f)THER INVESTIGATOR, TM=TEAM MEMBER) 


PI - E . NESKE WGSPR 

FREIBURG. FED REP OF GERMANY 

01 - R. K 1ST WGSPR 

FREIBURG, FED REP OF GERMANY 


EXPERIMENT BRIEF DESCRIPTION 

THE IMPEDANCE PPOBE AND VEHICLE BODY COMPRISED TWO 
PLATES OF A CONDENSER. IMPEDANCE CHANGES DUE TO THE CHANGE IN 
DIELECTRIC (PLASMA) CHARACTERISTICS OF THE CONDENSER WERE 
OBSERVED 8 Y MEASURING RESONANCE FREQUENCIES 8 ETWEEN THE 
CAPACITATOR AND VARIABLE FEEDING FREQUENCIES. THE ELECTRON 
DENSITY WAS COMPUTED FpOM THE OBSERVED RESONANCE FREQUENCY. 
FREQUENCIES RANGED FROM 0.6 TO 10 MHZ. WHICH CORRESPONDED TO 
ELECTRON DENSITIES FROM 5 x 10E3 TO 1 0E6 ELECTPONS/CM CUBED. 

AEROS 2. DOEMER 

EXPERIMENT NAME- ATMOSPHERIC OPAG ANALYSIS 

NSSDC ID- 74-055A-06 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 00/06/74. 

OSS DIVISION- RMYSICS AND ASTRONOMY PROGRAMS 
DISC IPL INE( S)- ATMOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL I P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
01 = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - M * ROEMER OF BONN 

BONN, FED PEP OF GERMANY 

□ I - C» WULF-maTHIES U OF BONN 

BONN. FED REP OF GERMANY 

EXPERIMENT BRIEF DESCRIPTION 

THE AEROS ATMOSPHERIC DRAG DENSITY EXPERIMENT PROVIOED 

indirect measurements of upper atmospheric oensity near 


SATELLITE PERIGEE. THE EXPERIMENT HAD NO UNIQUE HARDWARE ON 
BOARD. THE DENSITY VALUES WERE DERIVEO FROM SEQUENTIAL 
OBSERVATIONS OF THE SATELLITE'S POSITION. TO BE LAUNCHED INTO 
AN ELLIPTIC I APOGEE 664 KM, PERIGEE 2 18 KM) NEAT —POLAR ORBIT. 
THE AEROS SATELLITE WAS EXPECTED TO YIELD SYSTEMATIC CHANGES 
IN DENSITY AS A FUNCTION OF ALTITUDE. LATITUDE, AND TIME. THE 
OATA OBTAINED WAS CORRELATED WITH DENSITY VALUES 
SIMULTANEOUSLY DERIVED FROM DIRECT PARTICLE DETECTION USING AN 
ONBOARD NEUTRAL OENSITY GAUGE. 

AEROS 2, SCHMIDTKE 

EXPERIMENT NAME- FLUX AND SPECTRAL DISTRIBUTION OF SOLAR 
EU V RAD AND THEIR TEMP AND SPATIAL VAR 

NSSDC ID- 74-0S5A-04 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 08/06/74. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- SOLAR PHYSICS 

EXPERIMENT PERSONNEL ( P I =PR I NC t P AL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHSR INVESTIGATOR, TM=TEAM MEMBER) 

PI - G. SCHMIDTKE WGSPR 

FREIBURG, FED REP OF GERMANY 

OI - W. SCHWEIZER WGSPR 

FREIBURG, FED REP OF GERMANY 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF A GRATING SPECTROMETER. A 
SOLAR COLLIMATOR. AND A PHD TOMULT I PL I ER . IT OPERATED IN 2 

CHANNELS, 150 TO S10 A AND 300 TO 1070 A. AND MEASURED THE 
FLUX AND SPECTRAL DISTRIBUTION OF THE SOLAR EUV RADIATION AND 
ITS TEMPORAL AND SPATIAL VARIATIONS. 

AEROS 2, SPENCER — — - 

EXPERIMENT NAME- NEUTRAL ATMOSPHERE TEMPERATURE 
EXPERIMENT 

NSSDC ID- 74 —05 5A— 05 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 00/06/74. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OISCIPLINE(S)- ATMOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL I P I =P« INC IPAL INVESTIGATOR. TL =TE AM LEADER 
0 I = O T HE R INVESTIGATOR. TM = TE AM MEMBER) 

PI - N.W. SPENCER NASA-GSFC 

GREENBELT. MD 

01 - D.T. PELZ NASA-GSFC 

GREENBELT. MO 

OI - G.P • NEWTON ..NASA-GSFC 

GREENBELT, MD 

OI - G.R. CARIGNAN OF MICHIGAN 

ANN ARBOR. MI 

OI - H.B. NIEMANN NASA-GSFC 

GREENBELT, MO 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT PROVIDED IN SITU MEASUREMENTS OF THE 
TOTAL GAS DENSITY. THE KINETIC TEMPERATURE OF MOLECULAR 
NITROGEN IN THE THERMOSPHERE, AND THF MOLECULAR NITROGEN 
DENSITY. THE USEFUL ALTITUDE RANGE OF THE EXPERIMENT WAS 
DETERMINED AT THE UP 3 ER LIMIT BY THE S I GNAL -TO-NO I SE RATIO. 
AND AT THE LOWER LIMIT BY THE MAXIMUM INTERNAL NUMBER DENSITY 
AT WHICH THE ION SOURCE COULD PROPERLY OPERATE ON BY THE UPPER 
LIMIT OF DETECTION CAPABILITY. THE ION SOURCE SENSITIVITY 
COULD BE REDUCED UP TO A FACTOR OF 10 ON COMMAND. MOUNTED AT 
THE SATELLITE PERIPHERY WAS A SPHERICAL ANTECHAMBER WITH A 
KNIFE-EDGED ORIFICE FACING NORMAL TO THE SPIN AXIS. THIS 

CHAMBER. SEALED UNDER VACUUM BEFORE LAUNCH', WAS OPENED TO THE 
ATMOSPHERE ON COMMAND WHEN THE SP*CECRAFT WAS IN ORBIT. THE 
INCOMING ATMOSPHERIC SPECIES UNDERWENT COLLISIONS WITH THE 
CHAMBER WALLS, AND SOME DF THIS THERMALIZED GAS ENTERED A 

SMALL DUAL-FILAMENT ION SOUPCF. THAT PRODUCED AN ION BEAM 
PROPORTIONAL TO THE CHAMBER DENSITY. THE BEAM WAS DIRECTED 

INTO A QUADRUPOLE ANALYZER. THAT TRANSMITTED IONS WITH A 

MASS— TO— CHARGE RATIO OF 28, TO AN ELECTRON MULTIPLIER WHERE 
INDIVIDUAL IONS AT THE INPUT WERE CONVERTED TO PULSES OF 
ELECTRONS WHICH WERE COUNTEO AT THE MULTIPLIER OUTPUT. THESE 
OUTPUT PULSES WERE AMPLIFIED AnO SENT TO A DATA PROCESSOR THAT 
PROVIDEO DIGITAL OUTPUT SIGNALS. IN THE PROPER c ORMAT , TO THE 
TELEMETRY SYSTEM. THUS. THE OBJECTIVE OF THE MEASUREMENT 
SYSTEM WAS TO PROVIDE A DIGITAL OUTPUT THAT IS PROPORTIONAL TO 
THE INSTANTANEOUS DENSITY OF NEUTRAL MOLECULAR NITROGEN IN THE 
SPMER IC A_ ANTECHAMBER. A TURN-ON SEQUENCE PROVIDED THE 

NECESSARY VOLTAGES TO MEASURE THE CONCENTRATIONS OF SPECIES 
WITH MASS-TG-CHARGE RATIOS OF 4, 12, t4, 16. IB, 32. 40. AND 
44. TOTAL DENSITY MEASUREMENTS WERE ALSO OBTAINED. THE 
INSTANTANEOUS VALUE OF THE NITROGEN DENSITY WAS SAMPLED A 
TOTAL OF 44 TIMES PER SPACECRAFT SPIN PERIOD. WITH INCREASED 
TIME RESOLUTION IN THE REGION OF THE SPIN POSITION WHERE THE 
ORIFICE NORMAL WAS NEARLY PERPEND! C UL A R TO THE SATELLITE 
VELOCITY VECTOR. 

AEROS 2. SPENNER 

EXPERIMENT NAME- ENERGY DISTRIBUTION OF IONS AND 
ELECTRONS 


NSSDC ID- 74-055A-02 



F.H 


PALMER 


LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 08/06/74* 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINEISI- IONOSPHERES 

EXPERIMENT PERSONNEL ( Pt=PR INC IPAL INVESTIGATOR. TL=TE AM LEADER 
Ot=OTHER INVESTIGATOR. TMsTEAM MEMBER) 

PI - X. SPENNER ..WGSPR 

FREIBURG. FED REP OF GERMANY 
01 - A. DUMBS MGSPR 

FREIBURG. FED REP OF GERMANY 

EXPERIMENT BRIEF DESCRIPTION 

A RETARDING POTENTIAL ANALYZER MEASURED THE ENERGY 
DISTRIBUTION OF ELECTRONS AND IONS* THE CORRESPONDING 
TEMPERATURES WERE DERIVEO FROM THESE DISTRIBUTIONS. THE 
EXPERIMENT OPERATED IN AN ELECTRON MODE AND IN AN ION MODE. 
THE INSTRUMENT MAS ESSENTIALLY A COLLECTOR, SHIELDED BY 
PARALLEL PLANE GRIOS- BY SWEEPING THE RETARDING VOLTAGE OF 
THE GRID. THE ENERGY SPECTRA OF THE IONOSPHERIC CHARGED 
PARTICLES WAS OBTAINED. THE PARTICLES ONLY PASSED THROUGH THE 
GRID AND REACHED THE COLLECTOR IF THEIR KINETIC ENERGY 
EXCEEDED THE RETARDING POTENTIAL. 

**♦**•******»**********•*♦•* ALOUETTE 2 ****»*******4***4**4*** 


01 


COMMUN RESEARCH CENTRE 
OTTAWA , ONTARIO. CANAOA 


EXPERIMENT BRIEF DESCRIPTION 

THE VLF EXPERIMENT WAS A WIDEBAND HIGH-GAIN RECEIVER 
WITH A PASS BAND FROM 0.05 TO 30 KHZ THAT USED THE LONG 
SOUNDER ANTENNA. THE INSTRUMENT WAS A CONSIDERABLY IMPROVED 
VERSION OF THE ALOUETTE l RECEIVER. THE STANDARD VLF OATA FORM 
WAS A SONOGRAM (GRAPH) WHICH SHOWED SIGNAL AS A FUNCTION 0= 
TIME AND FREQUENCY. WHISTLERS. IONOSPHERIC NOISE. VLF NOISE. 
ETC. WERE OBSERVED IN THIS VEPY LOW REGION OF THE RADIO 

FREQUENCY SPECTRUM. PERFORMANCE WAS NOMINAL EXCEPT FOR 

INTERFERENCE FROM THE SOUNDER. THIS INTERFERENCE DID NOT 
PREVENT OBSERVATIONS OF USEFUL DATA. THE SOUNDER OPERATION WAS 

PREDOMINANT, BUT A SMALL PERCENTAGE OF OBSERVATIONS WERE VLF 

ONLY OR BOTH VLF AND SOUNDER. AN INDEX OF OPERATION TIMES AND 
LOCATIONS FOR THIS EXPERIMENT APPEARS IN DATA SET 65-098A-O0E. 


ALOUETTE 2. BRACE 

EXPERIMENT NAME- CYLINDRICAL ELECTROSTATIC PPOBE 


NSSDC ID- 65-098A-0S 


LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 03/01/73. 


SPACECRAFT COMMON NAfr£ — ALOUETTE 2 

ALTERNATE NAMES- ALOUETTE-B. S 270 
ISIS-X. 01804 

NSSDC ID- 65-09BA 

LAST REPORTEO STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 03/01/73. 

LAUNCH DATE- 11/29/65 SPACECRAFT WEIGHT- 145. KG 

LAUNCH SITE- VANDENBERG AFB. UNITED STATES 

LAUNCH VEHICLE- THOR-AGENA 

SPONSORING COUNTRY/AGENCY 

CANADA CRC 

UNITED STATES NASA-OSS 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1 21 * MIN 
PE R I APS I S— 529.000 KM ALT 

RECENT ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 120.88 MIN 
PER I APS! S— 510. KM ALT 


OSS OIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE(S)- IONOSPHERES 

EXPERIMENT PERSONNEL < P I =PR I NC I R AL INVESTIGATOR. TL=TEAM LEAOER 
OI=OTHER INVESTIGATOR, TM = TE AM MEMBER) 

PI - L.H. BRACE . NASA— GSFC 

GREENBELT . MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS CYLINDRICAL ELECTROSTATIC PROBE OBSERVEO ELECTRON 
DENSITY IN THE IONOSPHERE. IT WAS A TYPE 3 F LANGMUIR PROBE 
CONSISTING OF A COLLECTOR ELECTRODE EXTENDING FROM THE CENTRAL 
AXIS OF A CYLINDRICAL GUARD RING. THE GUARD RING EXTENDED 23 
CM FROM THE SPACECRAFT AND THE COLLECTOR ELECTRODE EXTENDEO 46 
CM. TWO SENSORS WERE MOUNTED ON OPPOSITE SIDES OF THE LOWER 
PORTION OF THE SATELLITE AND BOTH EXTENDED DOWNWARD AT AN 
ANGLE OF 45 DEG TO THE SPACECRAFT SPIN AXIS. WHICH WAS 
ORIENTED IN A NORTHWARD DIRECTION IN THE ORBITAL PLANE. THE 
SENSORS WERE OPERATED SEQUENTIALLY. THIS EXPERIMENT OPERATED 
NOMINALLY FROM LAUNCH. AN INDEX OF OPERATION TIMES AND 

LOCATIONS FOR THIS EXPERIMENT IS AVAILABLE IN OATA SET 

6S-O98A-00E I TAPE) OR 65-098A-00F (HARDCOPY). 

ALOUETTE 2, HARTZ 

EXPERIMENT NAME- COSMIC RADIO NOISE 


EPOCH DATE- 11/29/65 
INCLINATION- 79.724 OEG 
APOAPSIS- 2956.00 KM ALT 


EPOCH DATE- 01/24/72 
INCLINATION- 79.8197 DEG 
APOAPSIS- 2935. KM ALT 


SPACECRAFT PERSONNEL ( PM=PROJECT MANAGER. PS=PRQJECT SCIENTIST, 
MG= PROGRAM MANAGER. SC = PROGRAM SCIENTIST) 

PM - J-E. JACKSON NASA— GSFC 

GREENBELT, MO 

PS - J.E. JACKSON NASA— GSFC 

GREENBELT. MD 

P5 - J.H. WHI TTEKER ......... ..COMMON RESEARCH CENTRE 

. OTTAWA. ONTARIO. CANAOA 

MG - F.W. GAETANO NASA HEADQUARTERS 

WASHINGTON, DC 

SC - J.H. CHAPMAN COMMUN RESEARCH CENTRE 

OTTAWA, ONTARIO, CANADA 

SC - E.R. SCHMERLING .......... NASA HEAOOUAR TER S 

WASHINGTON, DC 


SPACECRAFT BRIEF DESCRIPTION 

ALOUETTE 2 WAS A SMALL IONOSPHERIC OBSERVATORY 
INSTRUMENTED WITH A SWEEP FREQUENCY IONOSPHERIC SOUNDER, A VLF 
RECEIVER. TWO ENERGETIC PARTICLE EXPERIMENTS. A COSMIC NOISE 
EXPERIMENT, AND AN ELECTROSTATIC PROBE. THE SPACECRAFT USED 
TWO LONG DIPOLE ANTENNAS (7B.9 M AND 22.8 M LONG. 
RESPECTIVELY) FOR THE SOUNDER, VLF. AND COSMIC NOISE 
EXPERIMENTS. THE SATELLITE WAS SPIN-STABILIZED AT ABOUT 2.25 
RPM AFTER ANTENNA DEPLOYMENT. BY JANUARY 1970, THE SPIN HAD 
DECAYED TO 1.84 RPM. END PLATES ON THE LONG ALOUETTE 2 ANTENNA 
SEEM TO HAVE CORRECTED THE- RAPID OESPIN OCCURRING ON ALOUETTE 
1* WHICH WAS BELIEVED TO RESULT FROM THERMAL DISTORTION OF THE 
ANTENNA AND PAD I AT IoN . PR ESSUR E . THERE WAS NO TAPE RECORDER. SO 
THAT DATA ARE AVAILABLE ONLY FROM WHEN THE SPACECRAFT WAS IN 
LINE OF SIGHT OF TELEMETRY STATIONS. TELEMETRY STATIONS ARE 
LOCATED SO THAT PRIMARY DATA COVERAGE IS NEAR THE 80 DEG W 
MERIDIAN PLUS AREAS NEAR HAWAII. SINGAPORE, AUSTRALIA, 
ENGLAND. INDIA, NORWAY, AND CENTRAL AFRICA. INITIALLY. DATA 
WERE RECORDED FOR ABOUT 7-1/2 HR PER DAY, IN 1972. 
OBSERVATIONS WERE MADE FOR ABOUT 2 HR PER DAY. ROUTINE 
SPACECRAFT OPERATION WAS DISCONTINUED IN 1973. BUT SPECIAL 
REQUEST OPERATION HAS OCCURRED OCCASIONALLY SINCE THEN. 


ALOUETTE 2. BELROSE 


EXPERIMENT NAME- VLF RECEIVER 


NSSDC 10- 65-098A-02 


LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 03/01/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE! S)— IONOSPH. ♦ RADIO PHYSIC 


EXPER I MENT 
PI - J.S. 


PERSONNEL ( P 1= PR I NC I PAL INVESTIGATOR, TL=TEAM LEAOER 
OI=OTHER INVESTIGATOR, TMsTEAM MEMBER) 
BELROSE ............ .COMMUN RESEARCH CENTRE 

OTTAWA, ONTARIO, CANADA 


NSSDC 10- 65-098A-0 3 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD OATA ACQUISITION PATE SINCE 03/0i/73 . 

OSS OIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPL INE(S)- ASTRONOMY 

EXPERIMENT PERSONNEL ( P I = PR INC I PAL INVESTIGATOR. TL = TE AM LEADER 
DI = OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - T.R. HARTZ COMMUN RESEARCH CENTRE 

OTTAWA, ONTARIO, CANADA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT USED ThE I0N050NDE RECEIVFR AUTOMATIC 
GAIN CONTROL (AGC) VOLTAGE TO MF.ASURE BACKGROUND RAOIO NOISE 
FROM THE IONOSPHERE. GALAXY. AND SUN. THE ANTENNAS WERE 
0 1 POLES 23- AND 73-M LONG. THE RECEIVER SWEPT THE RANGE 0.1 TO 
15 MHZ EVERY 32 SEC. THE RECEIVER BANDWIDTH WAS 40 KHZ, AND 
THE DYNAMIC RANGE WAS 80 DR. THE RECEIVER SENSITIVITY 
PERMITTED GALACTIC RADIO EMISSION OBSERVATIONS AT FREQUENCIES 
GREATER THAN 0.6 MHZ. THE EXPERIMENT FUNCTIONED 

SATISFACTORILY, PRQVtDING GOOD FREQUENCY RESOLUTION WITH 

RELATIVELY POOR FLUX RESOLUTION. 

ALOUETTE 2. MCDIARMIO 

EXPERIMENT NAME- ENERGETIC PARTICLES DETECTORS 
NSSDC ID- 65—0 98 A— 0 4 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 03/01/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
D I SC I PL I N E ( S ) — PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR ( NC IPAL I NVES T I G A TOR , TL=TEAM LEAOER 
O I * O T HE R INVESTIGATOR, T M = TE AM MEMBER) 

PI - I.B. MCDIARMIO .NATL RES COUNC OF CAN 

OTTAWA, ONTARIO, CANADA 

EXPERIMENT BRIEF DESCRIPTION 

THE ALOUETTE 2 COSMIC PARTICLE DETECTION EXPERIMENT WAS 
COMPOSED OF SEVEN DETECTORS. FOUR OF THESE WERE GE I G6R- MUELLER 
TUBES. THE FIRST RESPONDED TO ELECTRONS GREATER THAN 3.9 MEV 
AND PROTONS GREATER THAN 40 MEV. THE SECOND HAD A MAGNETIC 
BROOM AND RESPONDED TO ELECTRONS GREATER THAN 250 KEV AND 
PROTONS GREATER THAN 500 KEV. THE THIRO RESPONDED TO ELECTRONS 
GREATER THAN 40 KEV AND PROTONS GREATEP THAN 500 KEV. THESE 
THREE GM TUBES WERE PERPENDICULAR TO THE SPIN AXIS. THE FOURTH 
GM TUBE WAS 10 DEG FROM THE SPIN AXIS AND DESPONDED TO 
ELECTRONS GREATER THAN 40 KEV AND PROTONS GREATER THAN 500 
KEV. THE FIFTH DETECTOR WAS A SILICON JUNCTION WHICH DETECTED 


BELROSE 



PROTONS AND ALPHA PARTICLES WITH MINIMUM ENERGIES OF 1 AND 5 
MEV. RESPECTIVELY. AND MAXIMUM ENERGIES OF 6 AND 24 MEV . 
RESPECTIVELY. • THE SIXTH OETEC TOR WAS A GEIGER TELESCOPE WHICH 
DETECTED PROTONS GREATER THAN 100 MEV. THE SEVENTH DETECTOR 
WAS A PLASTIC SCINTILLATOR WHICH DETERMINED THE PROTON SPECTRA 
IN THE ENERGY RANGE FROM 100 TO 600 MEV. PARTICLES ASSOCIATED 
WITH AURORAL AND SOLAR EVENTS WERE STUDIED. AN INDEX OF 
OPERA V I ON TIMES AND LOCATIONS FOR THIS EXPERIMENT IS AVAILABLE 
IN OATA SET 65*098 A— 00 E . 

ALOUETTF 2. WHITTEKER 

EXPERIMENT NAME- SWEEP FREQUENCY SOUNDER 
NS SUC 1 0- 65— 098 A- 0 I 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 03/01/73. 


GROUP FOR THE STUDY HAS BEEN FORMEO. WITH ATMOSPHERIC SCIENCE. 
WAVE PHENOMENA. TRACER AND CHEMISTRY. AND PARTICLE INTERACTION 
SECTIONS. IT IS INTENDEO THAT COORDINATED MEASUREMENTS 
YIELDING INSIGHT ON THF ATMOSPHERE, IONOSPHERE. AND 
MAGNETOSPHERE AND THEIR I NTERR EL AT I ONSH I PS WILL BE REALIZED. 

*•*••*•»****•«*««•••*•«•*«*• ANS ****************************** 

SPACECRAFT COMMON NAME- ANS 
ALTERNATE NAMES- ASTRO NETHERLANO SAT. 

NSSDC 10- 74 — O 70 A 

LAST REPORTED STATE- L AUMCHEO AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 08/30/74. 

LAUNCH OATE- 08/30/74 SPACECRAFT WEIGHT- 129. B KG 

LAUNCH SITE- VANDENBERG AFB. UNITED STATES 
LAUNCH VEHICLE- SCOUT 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE! SI- IONOSPK. ♦ RADIO PHYSIC ' 


EXPER I MEN T 
PI - J.H. 

oi - j.e. 

01 - J.W. 
OI - L . 

OI - J. 

OI - c. 

OI - O. 

□I - G.L. 
OI - Y. 

□ I - R. 

OI - E.S. 
OI - G.E.K 


PERSONNEL (PI=PR INCIPAL INVESTIGATOR. TL^TEAM LEADER 
OIsQTHSR INVESTIGATOR. TM=TE AM MEMBER) 

WHI TTEKER .......... .COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO. CANADA 

JACKSON .......... ... NASA-GSFC 

GPEENBELT. MD 

KING APPLETON LAB 

SLOUGH. BUCKS. ENGLAND 

COLIN ............... NASA-ARC 

MOFFETT FIELD. CA 

TURNER **..«••. AUST OEPT OF INTERIOR 

SYONEY. AUSTRALIA 

T Al EB .............. .CNET 

PARI S, FRANCE 

HOLT .AURORAL OBS 

TROMSO. NORWAY 

NELMS .COMMUN RESEARCH CENTRE 

OTTAWA, ONTARIO. CANADA 

OGATA RADIO RESEARCH LAB 

TOKYO, JAPAN 

RAGHAVARAO ..........PHYSICAL RESEARCH LAB 

AHMEDABAO. INDIA 

WARREN COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO. CANAOA 

• LOCKWOOD COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO. CANADA 


EXPERIMENT BRIEF DESCRIPTION 

THE SWEEP FREQUENCY IONOSONDE WAS A PAD 10 

TRANSMITTER/RECEIVER THAT RECORDED THE TIME DELAY BETWEEN A 
TRANSMITTED AND RETURNED RADIO FREQUENCY PULSE. A CONTINUUM OF 
FREQUENCIES BETWEEN 0.12 AND 14.5 MHZ WERE SAMPLED ONCE EVERY 
32 SEC. A MULTIPLICITY OF DELAY TIMES WAS USUALLY OBSERVED DUE 
TO BIREFRINGENCE OF THE IONOSPHERE. NON-VERTICAL PROPAGATION. 
GROUND ECHOES. PLASMA RESONANCES. ETC. OELAY TIME WAS 
PRIMARILY A FUNCTION OF DISTANCE TRAVERSEO BY THE SIGNAL. 
ELECTRON DENSITY ALONG THE PROPAGATION PATH. AND MOPE OF 
PROPAGATION. THE STANDARD OATA FORM IS AN IONOGRAM (GRAPH) 
SHOWING DELAY TIME IVIRTUAL DISTANCE OF SIGNAL REFLECTION FROM 
THE SATELLITE) VERSUS FREQUENCY. TWO OTHER COMMON FORMS CJF 
OATA WERE PREPARED c ROM THE IONOGRAMS. THEY ARE DIGITAL 
FREQUENCY AND/OR VIRTUAL HEIGHT VALUES OF CHARACTERISTIC 
IONOSPHERIC FEATURES AND COMPUTATIONS OF ELECTRON DENSITY 
PROFILES. PERFORMANCE WAS EXCELLENT. INITIALLY. ABOUT 7-1/2 HR 
OF OBSERVATIONS PEP DAY WERE RECORDED. IN FEBRUARY 1973, ABOUT 
1 HR PER DAY WAS BEING RECORDED. AN INDEX OF OPERATION TIMES 
AND LOCATIONS FOR THIS EXPERIMENT IS AVAILABLE In DATA SET 
65— 098A-00E. 


SPACECRAFT COMMON NAME- AMPS 
ALTERNATF. NAMF.S- SPACFLAB AMPS MOOULF. 

NSSDC ID- AMPS 

LAST REPORTED STATE- A PROPOSED MISSION 

LAUNCH DATE- STUDY SPACECRAFT WEIGHT- KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLF.- SHUTTLE 

SPONSURING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- MIN INCLINATION- DEG 

PER I APS I S— KM ALT APOAPSIS- KM ALT 


SPACECRAFT 
PM - J.H. 
PS - C . R . 
MG - R.H. 

sc - e.r. 


PERSONNEL f PM= PROJECT MANAGER. PS=PROJECT SCIENTIST, 
MG= PROGRAM MANAGER, SC=PRtlGRAM SCIENTIST) 

WAITE NASA-MSFC 

HUNTSVILLE. AL 

CHAPPEL NASA-MSFC 

HUNTSVILLE , AL 

CHASE NASA HEADQUARTERS 

WASH INGTON . DC 

SCHMERL ING NASA HEADQUARTERS 

WASHINGTON. DC 


SPACECRAFT BRIEF DESCRIPTION 

AMPS. AN ACRONYM FOR ATMOSPHERE. MAGNETOSPHERE. AND 
PLASMAS-:IN — SPACE. REFERS TO A SERIES OF SHUTTLE/SPACEL AB 
MODULES CURRENTLY UNDER STUDY. A SCIENCE DEFINITION WORKING 


SPONSORING COUNTRY/AGENCY 

NETHERLANDS NIVR 

UNITED STATES NASA-OSS 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 99. MIN 

PER I APS IS— 254. KM ALT 

RECENT ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 99. MIN 

PERIAPSIS- 254. KM ALT 


EPOCH DATE- 08/31/74 
INCLINATION- 9B . 1 OEG 
APOAPSIS- 1167. KM ALT 


EPOCH DATE- 08/31/74 
INCLINATION- 98.1 DEG 
APOAPSIS- 1167. KM ALT 


SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG=PROGR AM MANAGER. SC=PROGRAM SCIENTIST) 

PM - W. BLDEMENDAL .. FOKKER AIRCRAFT CO 

SCHIPHAL EAST. NETHERLANDS 

PM - E.W. HYMOWITZ ... NASA-GSFC 

GPEENBELT, MD 

PS - T.P. ST EC HER NASA-GSFC 

GREENBELT. MD 

MG - J.R. HOLTZ ...NASA HEADQUARTERS 

WASHINGTON. DC 

SC - N.G. ROMAN NASA HEADQUARTERS 

WASHINGTON. DC 


SPACECRAFT BRIEF DESCRIPTION 

THE ASTRONOMICAL NETHERLANDS SATELLITE . IANS) WAS AN 
EARTH-ORBITING SUN-SYNCHRONOUS SATELLITE. DESIGNED FOR USE AS 
AN ASTRONOMICAL OBSERVATORY. THE SPACECRAFT HAD A 
NEAR-CIRCULAR ORBIT AND WAS ATTITUDE-CONTROLLED BY MAGNETIC 
COILS. REACTION WHEELS. AND A YO-YO- ATTITUDE SENSING WAS 
CARR I EO OUT BY SOLAR SENSORS. HORIZON SENSORS. AND STAR 
SENSORS. TWO GUIDE STARS NEAR THE OBJECT BEING OBSERVEO SERVED 
AS THE FINAL POINTING REFERENCES. EXPERIMENTS ON BOARD 
OBSERVED CELESTIAL OBJECTS IN UV AND X-RAY WAVELENGTHS. 


— ANS. 


BR INKMAN 


EXPERIMENT NAME- LOW-ENERGY X-RAY EXPERIMENT 


NSSDC ID- 74 -0 7 0 A— 0 2 

LAST REPORTEO STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 08/30/74. 


OSS DIVISION- PHYSICS AND • A ST RONOM Y PROGRAMS 
O I SC I PL I N E I S ) — X-RAY ASTRONOMY 


EXPERIMENT PERSONNEL I P I =PR INC I P AL INVESTIGATOR. TL=TEAM LEADER 
OI MOTHER INVESTIGATOR. TMsTEAM MEMBER) 

PI - A.C. BRINKMAN SPACE RESEARCH LAB 

UTRFCHT. NETHERLANDS 

EXPERIMENT BRIEF DESCRIPTION 

this experiment consisted of a mylar-window proportional 

COUNTER C 44— Tn 55-A PASS8AND). LOCATED AT THE FOCUS OF A 
GRAZING INCIDENCE R INC PARABOLOID TELESCOPE, AND A 
TITANIUM-WINDOW PROPORTIONAL COUNTER < PASS8AN0S OF 27- TO 
35- A , 4- TO 1 2 — A , AND 2- To 4-A) LOCATED BEHIND A HONEYCOMB 
COLLIMATOR. THE EXPERIMENT. WHICH OBSERvEO X RAYS FROM COSMIC 
SOURCES, REQUIREO AN INSTOUMENT POINTING ACCURACY OF 0.1 DEG. 


ANS. GURSKY 


EXPERIMENT NAME- HIGH ANGULAR AND SPECTRAL RESOLUTION 
OBSERVATIONS OF COSMIC X-RAY SOURCES 


NSSDC ID- 74— 070 A— 03 


LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 08/30/74. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINECS)- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL I P I =PP INC I P AL INVESTIGATOR. TL=TEAM LEADER 
OI =OT HER INVESTIGATOR, TM=TEAM MEMBER) 

PI - H. GURSKY ............. .HARVARD COLLEGE OBS 

CAMBRIDGE, MA 

OI - H.W. SCHNOPPER MASS INST OF TECH 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS OESIGNEO TO OBSERVE HARD X RAYS FROM 
COSMIC SOURCES IN THE 2- TO 40-KEV ENERGY REGION. THE 
INSTRUMENTS CONSISTED OF TWO BER YLLI UM-W l NDOWED PROPORTIONAL 



COUNTERS AND A TWO-CRYSTAL BRAGG SPECTROMETER MOUNTED OUTSIDE 
THE CENTRAL SQUARE TUBE NEAR THE TOP OF THE SATELLITE. THE 
PROPORTIONAL COUNTERS EACH MAD AN APPROX I MATEL Y 100-CM SQ 
COLLECTING AREA AND AN ANGULAR RESOLUTION OP PLU5 OR MINUS 6 
ARC-MIN. THE CRYSTAL SPECTROMETERS POINTED KITH PLUS -OR MINUS 
1 ARC-MIN ANGULAR RESOLUTION. THE DETECTION LIMITS FOR THE 
PROPORTIONAL COUNTERS WERE ABOUT 3 X I O TO THE MINUS THREE 
PHOTONS/SQ-CM-SEC (OR ABOUT 3 X 10 TO THE MINUS FIVE TIMES THE 
OBSERVED FLUX OF SCORPIUS X-l). THE BRAGG SPECTROMETER 
OETECTED IRON EMISSIONS OF GREATER THAN I PERCENT IRON IN A 
SOURCE 0.01 OF SCORPIUS X- I . 

ANS. VANDUINEN 

EXPERIMENT NAME- UV TELESCOPE 
NSSDC ID- 7A-070A-0! 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 08/30774. 

QSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OISCIPL INE( SI- ASTRONOMY 

EXPERIMENT PERSONNEL < P I =PR I NC I PAL INVESTIGATOR. TL=T EAM LEADER 
OIsQTHEP INVESTIGATOR* TM=TEAM MEMBER) 

PI - R.J. VANDUINEN . ....... ,K APT EYN 08 S 

RODEN, NETHERLANDS 

01 - J. BORGMAN ............ .U OF GRONINGEN 

RODEN* NETHERLANDS 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT. WHICH REQUIRED A POINTING ACCURACY OF I 
ARC-MIN, CONSISTED OF A SMALL CASSEGRAIN TELESCOPE COUPLED TO 
A GRATING SPECTROGRAPH. THE SPECTROGRAPH COVERED FIVE 
WAVELENGTH BANDS BETWEEN 1500 AND 3295 A. USING 
PHOTOMULTIPLIERS AS DETECTORS. THE EXPERIMENT IS DESIGNED TO 
BE SENSITIVE ENOUGH TO OBSERVE STARS UP TO THE IOTH MAGNITUDE. 

**************************** APOLLO 12 LM/ALSEP *****•*♦**»•**• 

SPACECRAFT COMMON NAME- APOLLO 12 LM/ALSEP 
ALTERNATE NAMES- 04246. ALSEP 12 

LEM 12. APOLLO 1 2C 

NSSDC ID- 69-099C 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE.il/I9/69. 

LAUNCH DATE- 11/14/69 SPACECRAFT WEIGHT- 4379. KG 

LAUNCH SITE- CAPE CANAVERAL. UNiTEO STATES 
LAUNCH VEHICLE- SATURN 5 

. SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-omSF 

UNITED STATES NASA-OSS 

SPACECRAFT PERSONNEL ( PM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG= PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - <-W.F. EICHELMAN NASA-JSC 

HOUSTON, TX 

MG - F.I. ROBERSON NASA HEADQUARTERS 

WASHINGTON, DC 

SC - J.B. HANLEY NASA HEADQUARTERS 

WASHINGTON. DC 

SPACECRAFT BRIEF DESCRIPTION 

THE LUNAR MODULE <LM) WAS A TWO-STAGE VEHICLE OESlGNEO 

FOR SPACE OPERATIONS NEAR AND ON THE MOON. THE LM STOOD 7 M 
HIGH AND WAS 9.4 M WIDE (DIAGONALLY ACROSS THE LANDING GEAR). 

THE ASCENT AND DESCENT STAGES OF THE LM OPERATEO AS A UNIT 

UNTIL STAGING, WHEN THE ASCENT STAGE FUNCTIONED AS A SINGLE 
SPACECRAFT FOR RENDEZVOUS AND DOCKING WITH THE COMMANO MODULE 
(CM). THE ALSEP EXPERIMENTS INCLUDED (I) THE PASSIVE 

SEISMOGRAPH. WHICH WAS DESIGnEO TO MEASURE SEISMIC ACTIVITY 
AND PHYSICAL PROPERTIES OF The LUNAR CRUST AND INTERIOR. <21 
The SUPRATHERMAL ION DETECTOR, DESIGNED to MEASURE THE FLUX 
COMPOSITION. ENERGY. AND VELOCITY OF LOW-ENERGY POSITIVE IONS. 
(3) THE COLO CATHODE ION GAUGE. DESIGNEO TO MEASURE THE 
ATM DSP HERE AND ANY VARIATIONS WITH TIME OR SOLAR ACTIVITY SUCH 
ATMOSPHERE MAY HAVE, (4) THE CHARGED PARTICLE LUNAR 

ENVIRONMENT EXPERIMENT, DESIGNED TO MEASURE PARTICLE ENERGIES 
OF SOLAR ‘PROTONS AND ELECTRONS THAT REACH THE LUNAR SURFACE 
AND TO PROVIDE DATA ON ENERGY DISTRIBUTION OF THESE SOLAR 
PARTICLES. (5) THE LUNAR SURFACE MAGNETOMETER (LSM), OESIGNED 
TO MEASURE THE MAOlETIC FIELD AT THE LUNAR SURFACE. ANO (6) 

THE SOLAR WlNO SPECTROMETER. WHICH MEASURED THE FLUXES AND 

SPECTRA OF THE ELECTRONS AND PROTONS THAT EMANATE FROM THE SUN 
AND REACH THE LUNAR SURFACE. 

APOLLO 12 LM/ALSEP, FREEMAN — * 

EXPERIMENT NAME- SUPRATHERMAL I ON OETECTOR 
NSSDC ID- 69-099C-05 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 03/1B/70. 

OSS DIVISION- LUNAR PROGRAMS 

01 SC IPL INE< S I- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL < P I=PR INCI PAL INVESTIGATOR. TL=TEAM LEAOER 
O I = OTHER INVESTIGATOR. TH=TEAM MEMBER) 

PI - J.W. FREEMAN RICE U 

HOUSTON. TX 


□ I - F.C • MICHEL ...RICE U 

HOUSTON, TX 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT, WHICH WAS PART OF THE ALSEP PACKAGE, 
STUDIED THE IONIC ENVIRONMENT OF THE MOON BY DETECTING FREE 
STREAMING AND TMERMALIZEO SOLAR WIND IONS AND THOSE IONS WHICH 
RESULT FROM ULTRAVIOLET IONIZATION OF THE LUNAR ATMOSPHERE, A 
LOW-ENERGY CURVED PLATE ANALYZER. WITH A VELOCITY FILTER OF 
CROSSED ELECTRIC AND MAGNETIC FIELDS. DETERMINED TmE PARTICLE 
FLUX IN SELECTED INTERVALS OVER RANGE 0.2 TO 48.6 EV PER 

UNIT CHARGE, WITH SPECIES DISCRIMINATION OF MASSES UP- TO 1000 
AMU. ANOTHER ANALYZER WITHOUT A VELOCITY R I L TER DETECTED 
HIGHER-ENERGY PARTICLES SUCH AS THOSE FOUNO IN SELFCTEO ENERGY 
INTERVALS BETWEEN |0 ANO 3500 EV . DUE TO ITS ORIENTATION, THIS 
INSTRUMENT OID NOT OBSERVE SOLAR WIND PARTICLES EXCEPT IN THE 
SHEATH ANO TAIL. HOWEVER. IT OID SEE UPSTREAMING PARTICLES. 
ETC.. FROM THE SHOCK. HIGH-VOLTAGE POWER SUPPLY ARCING CAUSEO 
SOME LOSS OF DATA. AFTER MARCH 18. 1970. TME INSTRUMENT WAS 
NOT OPERATED WHEN SENSOR TEMPERATURE EXCEEOEO 05 OEG C. 

APOLLO 12 LM/ALSEP, LATHAM — 

EXPERIMENT NAME- PASSIVE SEISMIC 

NSSDC ID- 69-099C— 03 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 11/19/69. 

OSS OIVISION- LUNAR PROGRAMS 
D I SC IPL INE ( S )— PLANETOLOGY 

EXPERIMENT PER SONNE— ( P I =PR I NC I P AL INVESTIGATOR. TL=TEAM LEADER 
O I = OT HER INVESTIGATOR, TM = TE AM MEMBER) 

PI - G.V. LATHAM OF TEXAS. GALVESTON 

GALVESTON. TX 

01 - F. PRESS MASS INST OF TECH 

CAMBRIDGE. MA 

01 - G. SUTTON OF HAWAII 

HONOLULU. HI 

EXPERIMENT BRIEF DESCRIPTION 

THE PASSIVE SEISMIC' EXPERIMENT (PSE) WAS PLACED ON THE 
LUNAR SURFACE AS PART OF THE ALSEP PACKAGE. IT WAS LOCATED AND 
DEPLOYED 310 FT 1100 Ml FROM THE LM IN THE VICINITY OF 
SURVEYOR 3. THE SEISMOGRAPH EXPER IMENT MEASURED SEISMIC 

ACTIVITY OF THE MOON AND OBTAINED INFORMATION ON THE PHYSICAL 
PROPERTIES OF THE LUNAR CRUST AND INTERIOR. THE PSE OETECTED 
SURFACE TILT PRODUCED BY T I OAL DEFORMATIONS. MOONQUAKFS. ANO 
METEORITE IMPACTS. IT WAS NUCLEAR POWERED (SNAP-27) AND COULD 
OPERATE CONTINUOUSLY. THE COMPONENTS WERE A SENSOR ASSEMBLY, 
LEVELING STOOL. THERMAL SHROUD, ANO RADIOISOTOPE HEATERS. 
READINGS FROM THE SENSORS WERE SENT TO THE ALSEP CENTRAL 
STATION WHICH TRANSMITTED THE DATA BACK TO EARTH. 

APOLLO 12 LM/ALSEP, SNYDER 

EXPERIMENT NAME- SOLAR WIND SPECTROMETER 
NSSDC ID- 69-099C— 02 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 11/05/71. 

OSS DIVISION- LUNAR PROGRAMS 

OISCIPL INE(S>- PARTICLES ANO FIELDS SOLAR PHYSICS 

EXPERIMENT PERSONNEL (PI sPR INC I PAL INVESTIGATOR, TL=TEAM LEAOER 
0 1 =OTHEP INVESTIGATOR. TM=TEAM MEMBER) 


PI - C.W. SNYDER 

PASADENA. CA 

OI - D.R. CLAY NASA-JPL 

PASADENA, CA 

01 - M.M, NEUGEBAUER NASA-JPL 

PASADENA, CA 


EXPERIMENT BRIEF DESCRIPTION 

THE SOLAR WIND SPECTROMETER WAS PART OF THE APOLLO 12 
ALSEP PACKAGE LEFT ON THE LUNAR SURFACE. IT CONSISTED OF SEVEN 
MODULATED FARADAY CUPS OPENED TOWARD DIFFERENT, BUT SLIGHTLY 
OVERLAPPING. PORTIONS OF THE LUNAR SKY. THE INSTRUMENT WAS 
USED TO OBSERVE THE DIRECTIONAL INTENSITIES OF THE ELECTRON 
(6-1330 EV) AND POSITIVE ION (IB-9780 EV) COMPONENTS OF TME 
SOLAR WIND AND MAGNETOTAIL PLASMA THAT STRIKE THE SURFACE OF 
THE MOON. THE SOLAR WIND SPECTROMETER OPERATED WELL FROM 
TURN-ON UNTIL NOVEMBER 5. 1971, WHEN TROUBLE WAS ENCOUNTEREO 
IN TWO OF THE SPECTRAL ENERGY LEVELS. 

••A************************* APOLLO 14 LM/ALSEP ************ *4 * 

SPACECRAFT COMMON NAME- APOLLO 14 LM/ALSEP 
ALTERNATE NAMES- ALSEP 14, LEM 14 
04905. APOLLO I4C 

NSSDC ID- 7I-008C 

LAST REPORTED STATE- LAUNCHED *ND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 02/OS/71. 

LAUNCH DATE- 01/31/71 SPACECRAFT WEIGHT- 4857. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITEO STATES 
LAUNCH VEHICLE- SATURN 5 

SPONSORING COUN TRY/ AGENCY 

UNITED STATES NASA-OMSF 

UNITED STATES NASA-OSS 


20 



SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS=PROJECT SCIENTIST* 
MG= PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 
PM - W.F. EICNELMAN ........... NASA- JSC 

• HOUSTON. TX 

MG - F.I. RQ9ERSON ...NASA HEADQUARTERS 

WASHINGTON, DC 

SC - J.B. HANLEY ............ ..NASA HEADQUARTERS 

WASHINGTON, OC 

SPACECRAFT BRIEF DESCRIPTION 

.THE APOLLO 14 LUNAR MOOULE ( LM ) CONSISTED OF A LUNAR 
LANDING CRAFT AND AN APOLLO LUNAR SURFACE EXPERIMENT PACKAGE 
(ALSEP) THAT CONTAINED SCIENTIFIC EXPERIMENTS TO BE LEFT ON 
THE LUNAR SURFACE AFTER COMPLETION OF THE MANNED PORTION OF 
THE MISSION. THE LM LANDED IN THE LUNAR HIGHLANDS (3 DEG 39 
MIN 1 SEC S LATITUDE. 17 DEG 27 MIN 55 SEC W LONGITUDE). THE 
NUCLEAR POWERED ALSEP WAS DEPLOYED AT THE LANDING SITE AND 
INCLUDED EXPERIMENTS TO STUDY THE SEISMIC WAVES. MAGNETIC 
FIELDS. SOLAR WIND COMPOSITION AND INTERACTION WITH THE MOON. 
LUNAR ATMOSPHERE. AND IONIC ENVIRONMENT. 

APOLLO 14 LM/ALSEP, FREEMAN ———————— 

EXPERIMENT NAME- SUPRATHERMAL ION DETECTOR 
NSSDC ID- 71-008C-06 

LAST REPORTED STATE- LAUNCHED AND OPERAT ING P ART I ALL Y 

AT A SUBSTANOARO DATA ACQUISITION RATE SINCE 03/29/72. 

OSS DIVISION- LUNAR PROGRAMS 

DISC IPL INEi S >- PARTICLES AND FfELOS 

EXPERIMENT PERSONNEL ( P I=PR I NC I PAL INVESTIGATOR. TL— TE AM LEADER 
fll=OTHER INVESTIGATOR. TM^TEAM MEMBER) 


PI - J.W. FREEMAN .••••••••••••RICE U 

HOUSTON. TX 

OI - F.C. MICHEL RICE U 

HOUSTON* TX 


EXPERIMENT BRIEF DESCRIPTION 

THE ALSEP SUPRATHERMAL ION DETECTOR EXPERIMENT MEASURED 
IONS GENERATF.O FROM ULTRAVIOLET IONIZATION OF THE LUNAR 
ATMOSPHERE ANO THE FREE-STREAMING SOLAR WIND/LUNAR SURFACE 
INTERACTION. FROM THF DATA OBTAINED. FLUX. NUMBER DENSITY, 
VELOCITY. AND ENERGY PER UNIT CHARGE CAN BE DETERMINED. A 
CURVED PLATE ANALYZER AND AN E-CROSS-B VELOCITY SELECTOR 
DETECTEO IONS WITH NORMAL VELOCITIES FROM 0.4 TO 93.5 KM/SEC 
AND ENERdES FROM 0.2 TO 48.6 EV. ENABLING SPECIES 

DISCRIMINATION OF MASSES UP TO 750 AMU. A SEPARATE CURVED 
PLATE ANALYZER COUNTED PROTONS IN SELECTED ENERGY INTERVALS 
FROM 10 TO 3500 EV. DUE TO THE ORIENTATION OF THESE 
DIRECTIONAL INSTRUMENTS. SOLAR WIND IONS WERE NOT OBSERVEO 
DIRECTLY EXCEPT IN THE TAILWARD SHEATH. HOWEVER. IONS FROM THE 
BOW SHOCK WEPE OBSERVED. ON APRIL 5. 197| SOME ENGINEERING 

DATA WERE LOST DUE TO THE PARTIAL FAILURE OF AN 
AN ALOG— TO— 01 GIT AL CONVERTER. THE EXPERIMENT RETURNED GOOD 

CONTINUOUS SCIENTIFIC DATA UNTIL OCTOBER 20, 1971 WHEN ARCING 
IN THE HIGH-VOLTAGE POWER SUPPLY LIMITEO OPERATION NEAR LUNAR 
NOON. AFTER DECEMBER 16, 1971 OPERATION WAS DISCONTINUED WHEN 

INSTRUMENT TEMPERATURE EXCEEDED 85 DEG C. ALL DATA TAKEN AFTER 
MARCH 29, 1972 WERE TAKEN IN AN ANOMALOUS STANDBY MODE. AND 
DATA COVERAGE WAS VERY POOR. 

APOLLO 14 LM/ALSEP, JOHNSON 

EXPERIMENT NAME- COLD CATHODE ION GAUGE EXPERIMENT 
NSSDC ID- 71-008C-07 

LAST REPORTEO STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 04/15/73. 

• OSS O I V I S I ON— LUNAR PROGRAMS 
DI SC IPL INEI S > - PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL { P I = PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
01= OTHER INVESTIGATOR, TM=TE AM MEMBER) 

PI - F.S. JOHNSON ............ .U OF TEXAS. DALLAS 

DALLAS. TX 

OI - D.E. EVANS NA SA — JSC 

HOUSTON, TX 

EXPERIMENT BRIEF DESCRIPTION 

THE ALSEP COLD CATHODE GAUGE EXPERIMENT DETERMINED 
PRESSURES FROM IE-6 TO IE-12 TORP OF THE AMBIENT LUNAR 
ATMOSPHERE. THE RESULTS OF THIS EXPERIMENT. COMBINED WITH 
THOSE OF THE SUPRATHERMAL ION DETECTOR. WERE USED TO MEASURE 
THE DENSITY AND PRESSURE OF THE LUNAR NEUTRAL ATMOSPHERE. ON 
APRIL 5. 1971, SOME ENGINEERING DATA WERE LOST DUE TO THE 

PARTIAL FAILURE OF ,AN A/D CONVERTER. NOISY AND ERRATIC 
NIGHT-TIME OPERATION BEGAN IN FEBRUARY 1972, AND CONTINUED 
UNTIL NOVEMBER 1972 WHEN NIGHT-TIME DATA WERE LOST. OPERATION 
CONTINUED WITH LITTLE OR NO NIGHT-TIME COVERAGE UNTIL APRIL 
15. 1973, WHEN THE EXPERIMENT ANOMALOUSLY WENT INTO STANDBY 

CONOITION. LITTLE USABLE OATA ARE .EXPECTEO AFTER APRIL 15. 
1973. 

_____ — APOLLO 14 LM/ALSEP. KQVACH __________ _____ 

EXPERIMENT NAME- ACTIVE SEISMIC 
NSSDC ID- 7 1 —0 08C- 05 

LAST REPORTED STATE- LAUNCHED AND OPERATING PART t ALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 12/07/73. 


OSS DIVISION- LUNAR PROGRAMS 
DISCI PL I NE I S ) — PLANETOLOGY 

EXPERIMENT PERSONNEL < P I =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
O I = OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - R.L. KOVACH STANFORD U 

STANFORD. CA 

□ I - J.S. WATKINS OF TEXAS. GALVESTON 

GALVESTON. TX 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THIS EXPERIMENT WAS TO GENERATE AND 
MONITOR SEISMIC WAVES IN THE MOON NEAR THE SURFACE tN ORDER TO 
. STUDY THE INTERNAL STRUCTURE TO A DEPTH OF 460 M . THE SEISMIC 
ENERGY SOURCE USED WAS THE THUMPER DEVICE. WHICH CONTAINED 21 
SMALL EXPLOSIVE CHARGES. THE MORTAR PACKAGE CONTAINING FOUR 
HIGH— EXPLOSI VE GRENADES WAS PLANTED, BUT ITS DETONATION FROM 
EARTH WAS POSTPONED UNTIL THE OTHER EXPERIMENTS WERE COMPLETED 
TO AVOID 0AM AG I NG THEM. THE THUMPER DEVICE PROVIDEO DATA THAT 
INDICATED THAT TWO P-WAVE VELOCITIES WERE MEASURED AT THE FRA 
MAURO SITE. THE NEAR SURFACE HAS A SEISMIC WAVE VELOCITY OF 
104 M/SEC. AND A SUBLAYER STARTING AT A DEPTH OF 8.5 M HAS A 
VELOCITY OF 299 M/SEC. ESTIMATES OF THE THICKNESS OF THIS 
SUBSTRATUM RANGE FROM 38 TO 76 M, WHICH IS PROBABLY INDICATIVE 
OF THE DEPTH OF THE FRA MAURO FORMATION. THE EQUIPMENT 
CONSISTED OF A STAFF WITH THE CHARGE INITIATORS MOUNTED ON THE 
LOWER END OF ITS BASE, A CABLE CONNECTING THE STAFF (THUMPER) 
TO THE CENTRAL STATION, GEOPHONES (MINIATURE SEISMOMETERS) FOR 
RECORDING THE WAVES, AND A THREE-CHANNEL AMPLIFIER WITH LOG 
COMPRESSOR FOR TELEMETERING THE EARTH. i 

APOLLO 14 LM/ALSEP, LATHAM — _________ 

EXPERIMENT NAME- PASSIVE SEISMIC 
NSSDC ID- 71-008C-04 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 03/20/72. 

OSS DIVISION- LUNAR PROGRAMS 
D I SC I PL I N E ( S ) — PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR INC I P AL INVESTIGATOR. TL=TEAM LEADER 
OI =0T HER INVESTIGATOR, TM=TE AM MEMBER) 

PI - G.V. LATHAM OF TEXAS. GALVESTON 

GALVESTON. TX * 

OI - W.M. EWING .. .COLUMBIA U 

NEW YORK, NY 

OI - F. PRESS MASS INST OF TECH 

CAMBRIDGE. MA 

OI - G. SUTTON U OF HAWAII 

HONOLULU, HI 

EXPERIMENT BRIEF DESCRIPTION 

THE PASSIVE SEISMIC EXPERIMENT ( PSE ) WAS PLACED ON THE 
LUNAR SURFACE AS PART OF THE ALSEP. IT WAS LOCATED AND 
DEPLOYED 98 M FROM THE LM. THIS EXPERIMENT WAS DESIGNED TO 
MEASURE SEISMIC ACTIVITY OF THEMOON AND TO OBTAIN INFORMATION 
ON THE PHYSICAL PROPERTIES OF THE LUNAR CRUST AND INTERIOR. 
THE PSE WAS ALSO DESIGNED TO DETECT SURFACE TILT PRODUCED BY 
TIOAL DEFORMATIONS, MOONQUAKES. AND METEORITE IMPACTS. THE 
EXPERIMENT WAS NUCLEAR POWERED (SNAP-27) AND COULD OPERATE 
CONTINUOUSLY. THE COMPONENTS WERE THE SENSOR ASSEMBLY, THE 
LEVELING STOOL. THE THERMAL SHROUD, ANO THE RAOlOISOTOPE 
HEATERS. READINGS FROM THE SENSORS WERE SENT TO THE ALSEP 
CENTRAL STATION, WHICH TRANSMITTED THE DATA BACK TO EARTH. 
INFORMATION ABOUT THE INTERIOR TO DEPTHS OF APPROXIMATELY 100 
KM HAVE BEEN OBTAINED FROM THIS SEISMOMETER AND FROM THE 
APOLLO II MISSION SEISMOMETER LEFT ON THE MOON AT TRANQUILITY 
BASE. 

APOLLO 14 LM/ALSEP, O'BRIEN 

EXPERIMENT NAME- CHARGED PARTICLE LUNAR ENVIRONMENT 
NSSDC ID- 71—0 08C— 0 8 

LAST REPORTED STATE- LAUNCHEO AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 06/06/71. 

OSS DIVISION- LUNAR PROGRAMS 

DISC IPL INE(S )- PARTICLES ANO FIELDS 

EXPERIMENT PERSONNEL ( PI =PR INC IPAL INVESTIGATOR. TL=TEAM LEADER 
O t = 0 f HER INVESTIGATOR, TM= TEAM MEMBER) 

PI - B.J. O'BRIEN ............ .DEPT OF ENVIRON PROT 

PERTH. AUSTRALIA 

□ I - D.L. REASONER RICE U 

HOUSTON, TX 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS OESIGNEO TO MEASURE THE ENERGY' 
SPECTRA OF lOW-ENERGY CHARGED PARTICLES, STRIKING THE LUNAR 
SURFACE. THE MAIN PART OF THE INSTRUMENTATION CONSISTED OF TWO 
ELECTROSTATIC ANALYZERS. ONE OF THESE POINTED TOWARD LOCAL 
LUNAR VERTICAL, AND THE OTHER TO A POINT 60 DEG FROM VERTICAL 
TOWARD LUNAR WEST. AS A FIRST APPROXIMATION, BOTH DETECTORS 
COULD BE CONSIDERED TO POINT IN THE ECLIPTIC PLANE. EACH 
ANALYZER CONSISTED OF A SET OF DIRECTION-DEFINING SLITS. 
DEFLECTION PLATES. FIVE SMALL- APERTURE C-SHAPEO CHANNEL 
ELECTRON MULTIPLIERS. AND ONE L ARGE- A PERTURE CHANNEL ELECTRON 
MULTIPLIER. FOR A GIVEN APPLIED DEFLECTION VOLTAGE. THE FIVE 
MULTIPLIERS WERE ARRANGED TO COUNT PARTICLES OF ONE POLARITY 
WITH DIFFERING ENERGIES. WHILE THE L A RGE— APERTURE MULTIPLIER 
MADE A WIDE-BAND MEASUREMENT OF PARTICLES OF THE OPPOSITE 
POLARITY. DURING EACH 19.2-SEC INTERVAL IN THE AUTOMATIC MOOE 



OF EXPERIMENT operation, deflection voltages of ZERO I TWICE) 
AND PLUS AND MINUS 35. 350, AND 3500 WERE APPLIED TO THE 

PEFLECTION PLATES OF BOTH ANALYZERS FOR 2.4 SEC EACH VOLTAGE. 
THE L I TTLE— USED MANUAL MODE PERMITTED THE CONTINUOUS 
APPLICATION OF A SINGLE DEFLECTION VOLTAGE. THUS INCREASING 
TEMPORAL RESOLUTION FOR PARTICLES IN A LIMITED PORTION OF THE 
SPECTRUM. USEFUL DATA OBTAINED OUR ING EACH 19.2-SEC INTERVAL 
(AUTOMATIC MODE J WERE. FOR EACH ANALYZER. 1.2-SEC ACCUMULATED 
COUNTS OF ELECTRONS IN 18 ENERGY WINDOWS BETWEEN 40 EV AND 20 
KEV. AND IONS IN 12 ENERGY WINDOWS BETWEEN 0.17 .-AND 20 KEV. 
THE EXPERIMENT WORKED NORMALLY FROM DEPLOYMENT (FEB. 5. 1971) 
UNTIL APRIL 8. 1971 WHEN THE ANALYZER POINTING AWAY FROM LUNAR 
VERTICAL FAILED. THE OTHER ANALYZER CONTINUED TO FUNCTION 
NORMALLY UNTIL JUNE 6, 1971 WHEN A PARTIAL FAILURE OCCURRED. 

OPERATION OF THIS ANALYZER WAS INTERMITTENT FOR THE REST QF 
1971. DURING MOST OF 1972. OPERATION WAS CONTINUOUS OURING 
LUNAR NIGHT AND INTERMITTENT DURING LUNAR DAY. FROM DECEMBER 
1972 TO FEBRUARY 1973 OPERATION WAS CONTINUOUS. AFTER WHICH 
TIME THE HIGH VOLTAGE PROBLEMS OCCURRED AGAIN. 

«•*************•«•*«*•****** APOLLO I 5 LM/ALSEP. *************** 

SPACECRAFT COMMON NAME- APOLLO 15 LM/ALSEP 
ALTERNATE NAMES- APOLLO ISC. ALSEP 15 
LEM 15, ROVER 15 
0 5366 

NSSDC ID- 71-063C 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALCY 

4 T THE STANDARD DATA ACQUISITION RATE SINCE 07/30/71. 

LAUNCH DATE- 07/26/71 SPACECRAFT WEIGHT- 12700. KG 

LAUNCH SITE- CAPE CANAVERAL, UNITEO STATES 
LAUNCH VEHICLE- SATURN 5 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA— OMSF 

UNITEO STATES NASA-OSS 

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS=PROJECT SCIENTIST, 
MG= PROGRAM MANAGER, SC=PROGRAM SCIENTIST) 

pH - W.F. EICHELMAN NASA — JSC 

HOUSTON, TX 

MG - F • I . ROBERSON ............ NAS A HE AO QUARTERS 

WASHINGTON, DC 

SC - J.B. HANLEY ••••...•.••••.NASA HEADQUARTERS 

WASHINGTON. DC 

SPACECRAFT BRIEF DESCRIPTION 

THE APOLLO 15 LUNAR MODULE <LM> CONSISTED OF A LUNAR 
LANDING CRAFT, A LUNAR ROVING VEHICLE (LRV), AND AN APOLLO 
LUNAR SURFACE EXPERIMENTS PACKAGE (ALSEP) THAT CONTAINED 
SCIENTIFIC EXPERIMENTS TO BE LEFT ON THE MOON AFTER COMPLETION 
OF THE MANNED PORTION OF THE MISSION. THE LM LANDED IN THE 
NORTH CENTRAL PART OF THE MOON (26 DEG 4 MIN 54 SEC N 
LATITUDE. 3 DEG 39 MIN 30 SEC E LONGITUDE), AT THE FOOT OF THE 
APENNINE MOUNTAIN RANGE. THE ALSEP WAS DEPLOYED AT THE LAN01NG 
SITE. THE LRV WAS USED OURING THE EXTRAVEHICULAR ACTIVITIES 
( EVA) TO EXTEND THE RANGE OF MANNED LUNAR EXPLORATION. THE 
NUCLEAR— POWERED ALSEP CONTAINED SEISMIC. MAGNETIC FIELDS. 

LUNAR ATMOSPHERIC COMPOSITION. ION COMPOSITION, LUNAR DUST. 
SOLAR WIND COMPOSITION, HEAT LOSS. AND SOLAR CELL RAD I AT ION 
DAMAGE EXPERIMENTS. 

— APOLLO 15 LM/ALSEP, BATES . 


EXPERIMENT PERSONNEL I PI=PR INCIPAL INVESTIGATOR. TL=TE AM LEADER 
OI=OTM£R INVESTIGATOR. TW=TE AM MEMBER) 


PI - J.W. FREEMAN RICE U 

HOUSTON, TX 

01 - F.C • MICHEL RICE U 

HOUSTON, TX 


EXPERIMENT BRIEF DESCRIPTION 

THE ALSEP SUPRATHERMAL ION DETECTOR EXPERIMENT MEASURED 
IONS GENERATED FROM ULTRAVIOLET IONIZATION OF THE LUNAR 
ATMOSPHERE AND FROM THE FREE STREAMING SOLAR WIND/LUNAR 
SURFACE INTERACTION. FLUX, NUMBER DENSITY, VELOCITY,- AND 
ENERGY PER UNIT CHARGE WERE DETERMINED FROM THE DATA OBTAINED. 
A CURVED PLATE ANALYZER AND E CROSS B VELOCITY SELECTOR 
DETECTED IONS WITH NORMAL VELOCITIES FROM 0.4 TO 93.5 KM/SEC 
AND ENERGIES FROM 0.2 TO 4B.6 EV. SPECIES DISCRIMINATION OF 
MASSES UP TO 120 AMU WAS POSSIBLE- A SEPARATE CURVED PLATE 
ANALYZER COUNTED SOLAR WIND PROTONS IN SELECTED ENERGY 

INTERVALS FROM 10 TO 3500 EV. OPERATION WAS NORMAL UNTIL LUNAR 
NOON ON DECEMBER 16, 1971. WHEN SENSOR TEMPERATURE FXCEEOED 05 
DEG C. OPERATION WAS CURTAILED OUE TO POWER SUPPLY ARCING. 
DATA FROM OTHER PERIODS OF OPERATION WERE NORMAL. 

APOLLO IS LM/ALSEP, JOHNSON —— — ——— 

EXPERIMENT NAME- COLD CATHODE ION GAUGE EXPERIMENT 
NSSDC ID- 71-063C-07 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/22/73. * 

OSS DIVISION- LUNAR PROGRAMS 

DISC I PL INE (S)— PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( PI =PR INC I P AL INVESTIGATOR. TL=TE AM LEADER 
O I = OTHER INVESTIGATOR, TM=TE A M MEMBER) 

PI - Fa S. JOHNSON OF TEXAS. DALLAS 

DALLAS* TX 

01 - D.E. EVANS NASA- J SC 

HOUSTON, TX 

EXPERIMENT BRIEF DESCRIPTION 

THE ALSEP COLD CATHODE GAUGE EXPERIMENT WAS DESIGNED TO 
MEASURE THE DENSITY OF NEUTRAL ATOMS AND TO DETERMINE 
PRESSURES OF THE AMBIENT LUNAR ATMOSPHERE fROM IE-6 TO IE-12 
TORR. THE DATA ARE TO COMPLEMENT MEASUREMENTS MADE BY THE 
ALSEP SUPRATHERMAL ION DETECTOR. THE INSTRUMENT WAS NOT 
OPERATED FOR PROLONGED PERIODS DURING THE LUNAR DAY BECAUSE OF 
VOLTAGE RESTRICTIONS PLACED ON THE HIGH-VOLTAGE POWER SUPPLY 
IN THE SIDE PACKAGE. HOWEVER, SUFFICIENT DAYS 1 DE OPERATION 
WAS CARRIED OUT OVER THE INSTRUMENT LIFETIME TO ALLOW 
CONSTRUCTION OF THE AVERAGE DAYS I OE DENSITY AND PRESSURE 
PROFILES. 

APOLLO 15 LM/ALSEP. LANGSETH 

EXPERIMENT NAME- HEAT FLOW 
NSSDC ID- 71-0 6 3C-0 6 

LAST REPORTED STATE- LAUNCHEO AND OPERATING PARTIALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 08/07/71. 

OSS DIVISION- LUNAR PROGRAMS 
OISC IPL INE(S)- PLANETOLOGY 


EXPERIMENT NAME- LUNAR DUST OETEC TOR 
NSSDC ID- 7 1-06 3C- 09 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 07/31/71. 


OSS DIVISION- LUNAR PROGRAMS 
DISCIPLINE! S)- DUST 


experiment 

PI - J.R. 


PERSONNEL ( P I=PR I NC I PAL INVESTIGATOR, TL=T EAM LEADER 
0 I = OTHER INVESTIGATOR, TM=TEAM MEMBER) 

BATES ...NASA-JSC 

HOUSTON. TX 


experiment brief description 

THE FUNCTION OF THE ALSEP LUNAR DUST OETECTOR EXPERIMENT 
WAS TO SEPARATE AND MEASURE HIGH-ENERGY RADIATION OAM AGE TO 
THREE SOLAR CELLS. TO MEASURE REDUCED SOLAR CELL OUTPUT DUE TO 
OUST ACCUMULATION. AND TO MEASURE REFLECTED INFRARED ENERGY 
AND TEMPERATURES FOR USE IN COMPUTING LUNAR SURFACE 

TEMPERATURES. THE DUST DETECTOR HAO TWO COMPONENTS SENSOR 

PACKAGE MOUNTEO TO THE TOP OF THE CENTRAL STATION SUN SHIELO, 
AND A PRINTED CIRCUIT BOARD LOCATED WITHIN THE CENTRAL STATION 
THAT INTERFACED WITH THE POWER DISTRIBUTION UNIT OF THE ALSEP 
DATA SUBSYSTEM. THE EXPERIMENT WAS SIMILAR TO THAT DEPLOYED ON 
APOLLO 12 AND 14. 


APOLLO 15 LM/ALSEP, FREEMAN 

EXPERIMENT NAME- SUPRATHERMAL ION OETECTOR 
NSSDC ID- 71-063C-0S 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 09/13/73. 

OSS DIVISION- LUNAR PROGRAMS 
DISCIPLINE! S) - PARTICLES AND FIELDS 


EXPERIMENT PERSONNEL ( P I =PR I NC IPAL INVESTIGATOR. TL=T6AM LEADER 
OI = OTHER INVESTIGATOR. TM = TE AM MEMBER) 

LANGSETH LAMONT -DOHERTY GEO OBS 

PALISADES, NY 

CLARK, JR. ......... .YALE U 

NEW HAVEN, CT 

EXPERIMENT BRIEF DESCRIPTION 

THE HEAT FLOW EXPERIMENT ! HFE > , WHICH WAS PART OF THE 
ALSEP, WAS DESIGNED TO DETERMINE THE RATE OF HEAT LOSS FROM 
THE LUNAR INTERIOR. THE EXPERIMENT DETECTED LUNAR TEMPERATURES 
OF THE FOLLOWING TYPES AND RANGES, WITH CORRESPONDING 
ACCURACIES NOTED IN PARENTHESES -- HI 3 H- SEN S I T I V I T V 

MEASUREMENTS OF PLUS OR MINUS 2 DEG C (0.003 OEG C) 
TEMPERATURE DIFFERENCE, LOW-SENSITIVITY MEASUREMENTS OF PLUS 
OR MINUS 20 DEG C CO.03 DEG C) TEMPERATURE DIFFERENCE. PROBE 
AMBIENT TEMPERATURES FROM 200 DEG K TO 250 OEG K (0.1 DEG K), 
THERMOCOUPLE REFERENCE TEMPERATURE FROM -20 DEG C TO -60 OEG C 
(0.1 DEG C>, AND PROBE CABLE AMBIENT TEMPERATURES FROM 90 DEG 
K TO 250 DEG K (0.3 DEG K). THE INSTRUMENTATION CONSISTED OF 
TWO I.2-M PROBES THAT WERE INSERTED INTO THE LUNAR SURFACE, A 
SPECIAL TOOL FOR PROBE INSERTION. ANO AN ELECTRONICS PACKAGE 
THAT WAS CABLE-CONNECTED TO THE PROBES AND THE CENTRAL 
STATION. TO ENABLE PLACEMENT OF THE PROBES INTO THE LUNAR 
SURFACE. TWO 3-M HOLES WERE DRILLED IN THE SURFACE BY 
ASTRONAUT SCOTT USING THE APOLLO LUNAR SURFACE DRILL (ALSO). 
THE ALSD WAS EQUIPPED WITH CORE STEM CAPS AND RETAINERS, CORE 
STEMS, CORE BITS. A BORE BIT/DRILL ADAPTER, A TREADLE. AND A 
BORE STEM/CORE STEM WRENCH. THE BORE STEM ASSEMBLIES USED IN 
DRILLING REMAINED IN THE HOLES TO PROVIDE A CASING TO PREVENT 
COLLAPSE OF THE HOLE WALLS DURING INSERTION OF THE PROBES. 
PRELIMINARY RESULTS OF THE EXPERIMENT INDICATE A LUNAR HEAT 
FLOW OF 3.3E-6 W/CM SO, WHICH IS ONE-HALF THAT OF THE EARTH. 
THE RATE OF TEMPERATURE INCREASE AS A FUNCTION OF OEPTH IS 
1.75 DEG K PER M. TEMPERATURE MEASUREMENTS WERE ALSO OBTAINED 
DURING LUNAR NIGHT AND DURING A TOTAL ECLIPSE ON AUGUST 6, 
1971 . 


PI - M.G. 
OI - S.P. 
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APOLLO 15 LM/ALSEP, LATHAM 


EXPERIMENT NAME- PASSIVE SEISMIC 
NSSOC 10- 7 I -06 3C- 01 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 07/31/71. 

OSS DIVISION- LUNAR PROGRAMS 
DISC IPLINEI SI- PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=T EAM LEADER 
O I = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - G.V. LATHAM «.U OF TEXAS. GALVESTON 

GALVESTON. TX 

01 - W.M. EWING • •••. .....COLUMBIA U 

NEW YORK. NY 

01 - F. PRESS ..MASS INST OF TECH 

CAMBRIDGE. MA 

01 - G. SUTTON ..U OF HAWAII 

HONOLULU. HI 

EXPERIMENT BRIEF DESCRIPTION 

T HH PASSIVE SEISMIC EXPERIMENT ( PSE ) . PART OF THE APOLLO 
LUNAR SURFACE EXPERIMENTS PACKAGE (ALSEP). MEASURED SEISMIC 
SIGNALS FROM BOTH EXTERNAL AND INTERNAL SOURCES OF SEtSMIC 
ENERGY ON THE MOON. THE MEASUREMENTS OBTAINED HAVE BEEN USED 
TO DETERMINE THE INTERNAL STRUCTURE OF THE MOON, THE RATE OF 
ENERGY RELEASE. AND THE NUMBERS AND MASSES OF METEOROIDS 

IMPACTING THE LUNAR SURFACE. THE LUNAR SURFACE IMPACTS OF THE 
SPENT S-IVB AND LM ASCENT STAGES WERE USED AS EXTERNAL 
CALIBRATION SOURCES FOR THE SEISMOMETERS. THE KNOWN MASS AND 
VELOCITY OF THESE STAGES AT SURFACE IMPACT AND THE LUNAR 
IMPACT POINT COORDINATES ENABLED THE COMPUTATION OF ENERGY 

GENERATED AT IMPACT AND THF. POINT OF ENERGY APPLICATION. ITHE 
CALIBRATION CHARACTERISTICS WERE DETERMINED BY MEASURING 
SEISMOMETER RESPONSE TO THESE ENERGY SOURCES.) THE EXPERIMENT. 
WHICH WAS OEPLOYED 110 M WEST OF THE LM. CONSISTED OF TWO 

SEISMIC ASSEMBLIES — A LONG PERIOD (LP> SEISMOMETER 
(TRIAXIAL. ORTHOGONAL) WITH A SEISMIC FREQUENCY RESPONSE FROM 
O.OOA T3 3 HZ ( 80- OB DYNAMIC RANGE) AND A SHORT PERIOD ISP) 
SEISMOMETER (UNIAXIAL. VERTICAL MOTION) WITH A SEISMIC 
FREQUENCY FROM 0.05 TO 20 HZ 180-00 DYNAMIC RANGE). THE 
MINIMUM DETECTABLE SIGNAL OF THE PSE SEISMOMETERS WAS 0.3 
MICRON AT A FREQUENCY OF 1 HZ. THE SEISMOMETERS WERE HOUSED IN 
A DRJM-SHAPED ENCLOSURE ROUNDED IN THE BOTTOM. THIS ENCLOSURE 
RESTED ON A SUPPORT STRUCTURE (STOOL) ANO WAS COVERED BY A 
THERMAL SHROUD AFTER DEPLOYMENT OF THE EXPERIMENT. THE 
SEISMOMETERS WERE OPERATING NORMALLY AS OF AUGUST 1972. THE 
APOLLO 15 SEISMOMETER WAS PART OF A TRIANGULAR NETWORK OF 

SEISMOMETERS THAT INCLUDED THE APOLLO 12 AND 14 SEISMOMETERS. 
(THE APOLLO 11 SEISMOMETER CEASED FUNCTIONING ABOUT 2 MONTHS 
AFTER DEPLOYMENT ON JULY 20, 1969.) THREE MAJOR OISCOvERIES 
HAVE RESULTED FROM THE SEISMOMETER EXPERIMENTS — (1) THE 
EXISTENCE OF A CRUST AND MANTLE. (2) OEPTM OF FOCUS OF CYCLIC 
MOONQUAKES AT 800 KM. ANO (3) EFFICIENT SCATTERING OF ENERGY 
IN A NEAR-SOURCE REGION. 

•*•«*****•**•«**•*•****••*•* APOLLO 16 LM/ALSEP •****»•*••***** 

SPACECRAFT COMMON NAME- APOLLO 16 LM/ALSEP 
ALTERNATE NAMES- ALSEP 16, LEM 16 
ROVER 16. 06005 
APOLLO 1 6C 

NSSOC ID- 7 2—03 1 C 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 04/21/72. 

LAUNCH DATE- 04/16/72 SPACECRAFT WEIGHT- 5040. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- SATURN 5 

SPONSORING COUNTRY/ AGFNCY 

UNITED STATES NASA— OMSF 

UNITED STATES NaSA-OSS 

SPACECRAFT PERSONNEL ( PM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG= PROG RAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - W.F. E[ C MEL MAN NASA-JSC 

HOUSTON. TX 

MG - F.I. ROBERSON NASA HEADQUARTERS 

WASHINGTON. DC 

SC - J.B. HANLEY .NASA HEADQUARTERS 

WASHINGTON. DC 

SPACECRAFT BRIEF DESCRIPTION 

THE APOLLO 16 LUNAR MODULE I LM ) CONSISTED OF A LUNAR 
LANDING CRAFT, A LUNAR ROVING VEHICLE I LRV ) , AND AN APOLLO 
LUNAR SURFACE EXPERIMENTS PACKAGE (ALSEP) THAT CONTAINED 
SCIENTIFIC EXPERIMENTS TO BE LEFT ON THE LUNAR SURFACE AFTER 

COMPLETION OF THE MANNED PORTION OF THE MISSION. THE LM LANDED 

IN THE DESCARTES. HIGHLANO REGION JUST NORTH OF THE CRATER 

DOLLAND AT 8 DEG 59 MIN 55 SEC S LATITUDE. AND 15 DEG 31 MIN 

12 SEC E LONGITUDE. THE ALSEP WAS DEPLOYED AT THE LANDING 
SITE. THE LRV WAS USED DURING EXTRAVEHICULAR ACTIVITIES (EVA) 
TO EXTEND THE RANGE OF MANNED LUNAR EXPLORATION. THE 
NUCLEAR-POWERED ALSEP PACKAGE CONTAINEO SEISMIC. MAGNETIC 
FIELD, ANO HEAT FLOW. 

APOLLO 16 LM/ALSEP. DYAL 

EXPERIMENT NAME- LUNAR SURFACE MAGNETOMETER 
NSSOC ID- 7 2- 0 3 1 C— 0 3 


LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 08/17/73. 

OSS OIVISION- LUNAR PROGRAMS 
DISCIPL INE(S)-' PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( PI =PR INC IPAL INVESTIGATOR, TL=TEAM LEADER 
OI-OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - P . DYAL NASA-ARC 

MOFFETT FIELD. CA 

OI - C.W. PARKIN NASA-ARC 

MOFFETT FIELD. CA 

01 - C.P. SONETT OF ARIZONA 

TUCSON. AZ 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF A TRIAXIAL FLUXGATE 

MAGNETOMETER AND WAS PART OF A THREE -ST AT I ON NETWORK (APOLLO 
12,15.16) INTENDED TD YIELD INFORMATION ON THE INTERNAL 

ELECTROMAGNETIC CHARACTERISTICS OF THE MOON. FLIPPABLE 

SENSORS WERE LOCATED 75 CM ABOVE THE LUNAR SURFACE AT THE ENDS 
OF THREE ORTHOGONAL 100-CM BOOMS. SENSOR ORIENTATION WAS 
INITIALLY DETERMINED BY THE ASTRONAUTS USING A BUBBLE LEVEL 
AND A SHADOWGRAPH, ANO HAS BEEN SUBSEQUENTLY MONITORED (WITH 
AN ACCURACY OF 3.2 DEGREES) BY GRAVITY-LEVEL SENSORS. EACH 
SENSOR COULD BE OPERATED IN THE RANGES FROM MINUS TO PLUS SO. 
100, OR 200 GAMMAS. WITH A 0. 1-GAXMA RESOLUTION. FREQUENCY 
RESPONSE WAS FROM 0 TO 3 HZ. THE EXPERIMENT FUNCTIONED 
NORMALLY FROM EMPLACEMENT TO JULY 24. 1972. WHEN THE SENSOR 
FLIP MECHANISM FAILED. THE EXPERIMENT CONTINUED IN THIS STATE 
UNTIL FEBRUARY 15. 1973. WHEN A LONG PERIOD OF INTERMITTENT 

INSTRUMENT OPERATION ENSUED. ON AUGUST 17, 1973. THE 

INSTRUMENT RETURNED TO A FULLY OPERATIONAL CONDITION. 

— APOLLO 16 LM/ALSEP, KOVACH — — 

EXPER I MENT NAME- ACTIVE SEISMIC 

NSSDC ID- 72-031 C-02 

LAST REPORTED STATE- LAUNCHEO ANO OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 12/07/73. 

OSS DIVISION- LUNAR PROGRAMS 
OISC IPLINE(S)- PLANETOLOGY 

EXPERIMENT PERSONNEL ( PI =PR I NC I P AL INVESTIGATOR, TL=TEAM LEADER 
OI = OTHER INVESTIGATOR, TM = TE AM MEMBER) 

PI - R.L. KOVACH ............. .STANFORD U 

STANFORD. CA 

01 - J.S. WATKINS OF TEXAS. GALVESTON 

GALVESTON. TX 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THE ACTIVE SEISMIC EXPERIMENT (ASE) 
(S-033) WAS TO ACQUIRE DATA TO OETERMINE THE PHYSICAL 
PROPERTIES OF THE LUNAR SURFACE AND SUBSURFACE MATERIALS. BOTH 
NATURAL AND ARTIFICIALLY PROOUCEO SEISMIC WAVES WERE 
MONITORED. THE ARTIFICIAL WAVES WERE PRODUCED BY SHOTGUN-LIKE 
CHARGES FIRED BY A •THUMPER* DEVICE AND EXPLOSIVE GRENADE 
CHARGES FIRED FROM A MORTAR BOX ASSEMBLY BY AN ASTRONAUT. THE 
EQUIPMENT CONSISTED OF A TMUMPER/GEDPHONE ASSEMBLY, A MORTAR 
PACKAGE ASSEMBLY. INTERCONNECTING CABLES. AND AN ELECTRONICS 
ASSEMBLY HOUSED IN THE CENTRAL STATION. THE ASE GENERATED AND 
MONITORED SEISMIC WAVES IN THE RANGE 3 TO 250 HZ WITH A 
FREQUENCY RESPONSE OF PLUS OR MINUS 3 OB IN THE FREQUENCY 
RANGE OF 3 TO 100 HZ. NATURAL SEISMIC WAVES WERE ALSO 
MONITORED WITHIN THIS RANGE WHILE THE ALSEP STATION WAS 
OPERATING IN THE ASE MODE. THE D AT A-GATHER I NG INTERVAL WAS 
SMALL BECAUSE THE CENTRAL STATION OPERATED IN THE ASE MODE ON 
THE AVERAGE OF ONLY 30 MIN/WEEK. THE THUMPER CONTAINEO 21 
STANDARD INITIATORS MOUNTED PERPENOI CULAR TO ITS BASE PLATE. 
WHICH WAS SELECTED AND FIXED BY AN ASTRONAUT. THE THUMPER WAS 
CABLE-CONNECTED TO THE CENTRAL STATION ANO WAS FIRED AT 
INTERVALS OF 5 M. THUMPER FIRINGS 8EY0N0 APPROXIMATELY 40 M 
PROOUCEO WEAK SIGNALS. ONE P-WAVE VELOCITY OF 114 M/SEC WAS 
MEASURED. THE GEOPHONES WERE ELECTROMAGNETIC LISTENING DEVICES 
THAT WERE CABLE-CONNECTED TO THE CENTRAL STATION, WICRE THEY 
WERE AMPLIFIED. DIGITIZED. AND TRANSMITTED TO EARTH. THEY WERE 
PLACED AT DISTANCES OF 3. 43. AND 93 M FROM THE CENTRAL 

STATION. THE MORTAR BOX GRENADES WERE ROCKET-LAUNCHED BT EARTH 
COMMAND. THEV IMPACTED AT RANGES OF APPROXIMATELY 150, 300. 
AND 900 M FROM THE OEPLOYED MORTAR BOX ASSEMBLY. THE 0ECIS10N 
NOT TO LAUNCH GRENADE NO. I (1500 M) WAS MADE BECAUSE THE 
LAUNCH ASSEMBLY PITCH-ANGLE SENSOR WENT OFF-SCALE HIGH, MAKING 
THE PITCH POSITION OF THE ASSEMBLY UNCERTAIN. 

APOLLO 16 LM/ALSEP. LATHAM — 

EXPER IMENT NAME- PASSIVE SEISMIC 
NSSDC 10- 72—0 3 1 C-0 I 

LAST REPORTED STATE- LAUNCHEO ANO OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 04/21/72. 

OSS DIVISION- LUNAR PROGRAMS 
DISCI PL I NE ( S ) - PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR, TL=TEAM LEADER 
O I = OT HER INVESTIGATOR. TM=TE AM MEMBER) 

PI - G.V. LATHAM OF TEXAS. GALVESTON 

GALVESTON, TX 

01 - F. PRESS ..MASS INST OF TECH 

CAMBRIDGE. MA 

01 - G. SUTTON ....U OF HAWAII 

HONOLULU. HI 
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EXPERIMENT BRIEF DESCRIPTION 

- THE PURPOSE OF THE PASSIVE SEISMIC EXPERIMENT IPSE) 
(S-031). WHICH WAS PART OF THE ALSEP, WAS TO MEASURE SEISMIC 
SIGNALS FROM ALL EXTERNAL AND INTERNAL SOURCES OF SEISMIC 
ENERGY ON THE MOON. THE DATA FROM THIS EXPERIMENT WILL BE USED 
TD DETERMINE THE INTERNAL LUNAR STRUCTURE. RATE OF ENERGY 
RELEASE. AND NUMBERS AND MASSES OF IMPACTING METEORS. THIS 
EXPERIMENT USED THE DATA FROM EXPERIMENTS ON THE IMPACTS OF 
THE S*- 1 V B AND LM ASCENT STAGES AS EXTERNAL CALIBRATION 
SOURCES. THE INSTRUMENT PACKAGE REPRESENTED THE FOURTH ACTIVE 
INSTRUMENT AVAILABLE IM THE LUNAR SEISMIC NETWORK AND WILL 
ENABLE SCIENTISTS TO LOCATE REGIONS OF SEISMIC ACTIVITY MORE 
PRECISELY. THE INSTRUMENT PACKAGE WAS COMPOSEO OF TWO 
ASSEMBLIES — III A LONG-PERIOD, TRI AXIAL. ORTHOGONAL 
SEISMOMETER WITH A SEISMIC FREQUENCY RESPONSE FROM O.OOA TO 3 
HZ (80 DB) DYNAMICAL RANGE AnO <2> A SHORT-PERIOD. UNIAXIAL. 
VERTICAL MOTION SEISMOMETER WITH A SEISMIC FREQUENCY RESPONSE 
FROM 0.05 TO 20- HZ (80-DBI DYNAMICAL RANGE AND THE MINIMUM 
OETECT ABLE SIGNALS OF 0-3 MICRON AT A FREQUENCY OF I HZ. THE 
INSTRUMENT PACKAGE WAS CABLE-CONNECTED TO THE CENTRAL ALSEP 
POWER STATION WHICH WAS DEPLOYED BY THE ASTRONAUTS. 

**************************** APOLLO 17 LM/ALSEP ***•*•*•***•**• 

SPACECRAFT COMMON NAME- APOLLO 17 LM/ALSEP 
ALTERNATE NAMES- APOLLO »7C. 06307 
LEM 17. ROVER 17 
ALSEP 17 

NSSDC ID- 72-096C 

LAST REPORTEO STATE- LAUNCMEO AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 12/11/72. 

LAUNCH DATE- 12/07/72 SPACECRAFT WEIGHT- SOSO. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- SATURN 5 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OMSF 

UNITED STATES NASA-OSS 

SPACECRAFT PERSONNEL ( PM=PROjECT MANAGER. PS=PROJECT SCIENTIST. 

MG=>P r OGRAM MANAGER. SC=PROGRAM SCIENTIST) 
PM - W.F. EICHELMAN ........... NASA- JSC 

HOUSTON. TX 

MG - F . I . ROBERSON NASA HEADQUARTERS 

WASHINGTON. OC 

SC - J.B. HANLEY NASA HEADQUARTERS 

WASHINGTON. DC 

SPACECRAFT BRIEF DESCRIPTION 

THE APOLLO 17 LUNAR SURFACE EXPERIMENTS PACKAGE (ALSEP) 
WAS DEPLOYED BY THE ASTRONAUTS IN THE NORTHEASTERN PORTION OF 
THE MOON (LATITUDE 20 DEG 10 MIN N. LONGITUDE 30 DEG 48 MIN E) 
ON THE SOUTHEASTERN RIM OF MARE SERENITATIS IN A OARK DEPOSIT 
BETWEEN MASSIVE UNITS OF THE SOUTHWESTERN TAURUS MOUNTAINS 
SOUTH OF LITTROW CRATER. THE ALSEP EXPERIMENTS MERE POWERED BY 
A NUCLEAR POWER SOURCE AND INCLUDED STUDY OF THE ATMOSPHERIC 
ANO IONIC ENVIRONMENT OF THE MOON, HEAT LOSS FROM THE LUNAR 
INTERIOR, LUNAR EJECTA AND METEORITES. LUNAR SEISMIC 

PROFILING, AND LUNAR SURFACE GRAVIMETER. 

- — APOLLO 17 LM/AL SEP* BERG — 

EXPERIMENT NAME- LUNAR EJECTA AND METEORITES 
NSSDC ID- 72-096C-05 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 12/17/72. 

OSS DIVISION- LUNAR PROGRAMS 

DISCIPLINE! S)- DUST INTERPLANETARY DUST 

EXPERIMENT PERSONNEL ( P I = PR I NCI PAL INVESTIGATOR. TL = TEAM LEADER 
O I = OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - O.E. BERG * • • .NASA— GSFC 

GREEN8ELT. MD 

EXPERIMENT BRIEF DESCRIPTION 

THE APOLLO 17 LUNAR EJECTA AND METEORITE EXPERIMENT 
MEASURED THE FREQUENCY KITH WHICH THE MOON IS IMPACTEO BY 
PRIMARY COSMIC DUST PARTICLES AND THE EFFECT OF THE LUNAR 
EJECTA EMANATING FROM THE SITES OF METEORITE IMPACTS ON THE 
LUNAR SURFACE. THE EXPERIMENT HAD THE FOLLOWING SPECIFIC 
OBJECTIVES -(1) TO DETERMINE THE BACKGROUND AND LONG-TERM 
VARIATIONS OF COSMIC DUST INFLUX RATES IN CISLUNAR SPACE. (2) 
TO DETERMINE THE EXTENT AND NATURE DF LUNAR EJECTA PRODUCED BY 
METEORITE IMPACTS ON THE LUNAR SURFACE. (3) TO DETERMINE THE 
RELATIVE CONTRIBUTION OF COMETS AND ASTEROIOS TO THE EARTH'S 
METEOROID ENSEMBLE. (4) TO STUDY POSSIBLE CORRELATIONS BETWEEN 
THE ASSOCIATED EJECTA EVENTS ANO THE TIMES OF THE EARTH'S 
CROSSING OF COMETARY ORBITAL PLANES AND METEOR STREAMS. (5) TO 
DETERMINE THE EXTENT OF THE CONTRIBUTION OF INTERSTELLAR 
PARTICLES TOWARD THE MAINTENANCE OF THE ZODIACAL CLOUD AS THE 
SOLAR SYSTEM PASSES THROUGH GALACTIC SPACE. AND (6) . TO 
INVESTIGATE THE EXISTENCE OF AN EFFECT CALLED 'EARTH FOCUSING 
OF DUST PARTICLES.' THE EQUIPMENT FOR THIS EXPERIMENT. WHICH 
WAS PART OF THE APOLLO 17 ALSEP, INCLUOED ONE DEPLOYABLE UNIT 
WITH DETECTOR PLATES. ALSEP CENTRAL STATION ELECTRONICS. AND 
THE CABLE AND ASTROMATE CONNECTOR FOR MATING THE EXTERNAL UNIT 

WITH THE CENTRAL STATION. THE EXTERNAL UNIT COMPONENTS OR 

SENSORS CONSISTED OF SUPPRESSOR AND COLLECTOR PLATES, IMPACT 
PLATES. FILM FRAMES. AND MICROPHONES. THE SENSOR HAD A FIELD 
OF VIEW OF PLUS OR MINUS 60 DEG AND AN ANGULAR RESOLUTION OF 

PLUS OR MINUS 26 DEG. IT MEASURED PARTICLE IMPACTS IN AN 


ENERGY RANGE OF 1 TO 1000 ERGS WITH A PRIMARY FREQUENCY OF 
MEASUREMENT OF IE-4 IWPACTS/SQ M/SEC. THE EXTERNAL UNIT WAS 
ERECTED AND OEPLOYEO ON THE LUNAR SURFACE ABOUT B N SOUTH OF 
THE ALSEP CENTRAL STATION. THE UNIT WAS ALIGNED TO PLUS OR 
MINUS 5 DEG OF THE SCAN-SHADOW LINE AND LEVELED TO PLUS OR 
MINUS 5 OEG. A COVER PROVIOED TO SHIELD THE DETECTOR PLATES 
FROM DIRT PARTICLES PRODUCEO OURING LUNAR MODULE ASCENT 
LIFTOFF WAS JETTISONED BY EARTH COMMAND AT A SUITABLE TIME 
AFTER LIFTOFF.. 

APOLLO 17 LM/ALSEP. KOVACH 

EXPERIMENT NAME- LUNAR SEISMIC PROFILING EXPERIMENT 
NSSDC ID- 72-096C— 06 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION PATE SINCE 12/20/72. 

OSS DIVISION- LUNAR PROGRAMS 
DISCIPLINED)- PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR INC 1 PAL INVESTIGATOR. TL =TE AM LEADER 
0 I =OTHER INVESTIGATOR. TMsTEAM MEMBER) 

PI - R.L. KOVACH STANFORD U 

STANFORD. CA 

O! - J.S. WATKINS ••••••••••■ ..U OF TEXAS. GALVESTON 

GALVESTON . TX 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THE LUNAR SEISMIC PROFILING EXPERIMENT 
(S-203) WAS TO ACQUIRE DATA ON THE PHYSICAL PROPERTIES OF THE 
LUNAR NEAR-SURFACE MATERIALS. SPECI C IC OBJECTIVES INCLUOED 
MEASURING THE LUNAR SEISMIC SIGNALS PRODUCED BY DETONATION OF 
EXPLOSIVE CHARGES ON THE SURFACE. MONITORING NATURAL SEISMIC 
ACTIVITY RESULTING FROM MOONQUAKES OR METEORITE IMPACTS. 

RECORDING THE SEISMIC SIGNALS RESULTING FROM THE ASCENT OF THE 
LM. AND RECORDING THE SEISMIC SIGNALS RESULTING FROM THE 
IMPACT OF THE SPENT LM ASCENT STAGE. THIS EXPERIMENT YIELDED 
OETAILEO INFORMATION ON LUNAR GEOLOGIC CHARACTERISTICS TO 
DEPTHS OF 3 KM. THE EQUIPMENT CONSISTED OF FOUR GEOPHONES. 
MARKER FLAGS. A GEOPHONE MODULE WITH A MARKER FLAG, AN 
ELECTRONICS PACKAGE IN THE ALSEP CENTRAL STATION, A 
TRANSMITTER. AN ANTENNA. ANO EIGHT EXPLOSIVE PACKAGES. THE 
EXPLOSIVE PACKAGE MAJOR COMPONENTS WERE A RECEIVING ANTENNA. A 
RECEIVER. AN EXPLOSIVE TRAIN, A SIGNAL PROCESSOR. AND A FIRING 
PULSE GENERATOR. THE CREW OEPLOYED THE GEOPHONES ANO THE 
GEOPHONE MODULE MABKEO WITH FLAGS AND THEN PHOTOGRAPHED THEM 
DURING EVA 1. THE ANTENNAS AND ELECTRONICS PACKAGE WERE ALSO 
DEPLOYED AND CONNECTED TO THE ALSEP CENTRAL STATION. THE 
EXPLOSIVE PACKAGES WERE DEPLOYED AT DESIGNATED SITES DURING 
THE LUNAR TRAVERSES. 

APOLLO 17 LM/ALSEP. LANGSETH 

EXPERIMENT NAME- HEAT FLOW 
NSSDC ID- 72-096C-0I 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 12/11/72. 

OSS DIVISION- LUNAR PROGRAMS 
DISC IPLINE(S)- PLANETOLOGY 

EXPERIMENT PERSONNEL (PI =PR INC I PAL INVESTIGATOR. TL = TE AN LEADER 
O I =OT HER INVESTIGATOR. TM = TEAM MEMBER) 

PI - M.G . LANGSETH LA MONT -DOHERTY GEO OBS 

PALISADES. NY 

OI - S.P. CLARK. JR YALE U 

NEW HAVEN. CT 

OI - J.L. CHUTE. JR LEHMAN COLLEGE 

NEW YORK, NY 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THE HEAT FLOW EXPERIMENT (S-0371 HAS TO 
DETERMINE THE RATE OF HEAT LOSS FROM THE LUNAR INTERIOR. 
SPECIFIC OBJECTIVES WERE (1) MEASUREMENT OF THE SUBSURFACE 
VERTICAL TEMPERATURE GRADIENTS IN THE LUNAR SURFACE LAYER AS A 
FUNCTION OF TIME. (2) MEASUREMENT OF THE ABSOLUTE TEMPERATURE 
OF THE LUNAR SUBSURFACE AS A FUNCTION OF TIME, (3) 

DETERMINATION OF THE THEPMAL CONDUCTIVITY OF THE LUNAR 

SUBSURFACE MATERIAL. AND 14) MEASUREMENT OF THE BRIGHTNESS 
TEMPERATURE OF THE LOCAL LUNAR SURFACE. MEASUREMENTS TAKEN OF 
THE HEAT FLUX THROUGH THE UPPER 2.4 N OF THE SURFACE PROVIOEO 
DATA ON THE LUNAR SOIL THERMAL CONDUCTIVITY, CONTRIBUTED TO 
THE RESOLUTION OF ISSUES CONCERNING LUNAR INTERNAL HEATING 
PROCESSES. AND ESTABLISHED LIMITS OF CONSTRAINT ON THE 

INTERIOR TEMPER AT UR? AND COMPOSITION OF THE MOON. THE 

EXPERIMENT CONSISTED OF TWO PROBES. EACH ABOUT 1.2 M IN 
LENGTH. A SPECIAL TOOL FOR PROBE INSERTION. RADI ATI ON SHIELOS 
FOR EACH PROBE. AND AN ELECTRONICS PACKAGE THAT WAS 

CABLE-CONNECTED TO THE PROBES AND THE ALSEP CONTROL STATION. 
TWO HOLES HERE DRILLED IN THE LUNAR SURFACE ABOUT 1 0 M APART. 
THE BORE SYSTEMS REMAINED IN THE HOLES TO PROVIDE A CASING TO 
PREVENT HALL COLLAPSE. ONE PROBE HAS t NSERTEO INTO EACH HOLE. 
AND THE DEPTH OF THE PROBE WAS RECORDED. 

APOLLO 17 LM/ALSEP. WEBER 

EXPERIMENT NAME- LUNAR SURFACE GRAVIMETER 
NSSDC 10- 72-096C-09 
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last reported state- launched and operating partially 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 12/12/72. 

OSS DIVISION- LUNAR PROGRAMS 
DISCIPLINES)- PLANETOLOGY 

EXPERIMENT PERSONNEL (PI=PRINC1PAL investigator. tl=team LEADER 
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER) 

Pi - J. MERER ........ ...••••U OF MARYLAND 

COLLEGE PARK, MD 

Ol - J.V. LARSON ..............U OF MARYLAND 

COLLEGE PARK. MD 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THE LUNAR SURFACE GRAVIMETER EXPERIMENT 
( 5-207 ) WAS TO OBTAIN HIGHLY ACCURATE MEASUREMENTS OF THE 
LUNAR SURFACE GRAVITATIONAL ACCELERATION AND ITS TEMPORAL 
VARIATIONS AT A SELECTED POINT ON THE SURFACE. SPECIFIC 
OBJECTIVES MERE DETERMINATION OF THE VALUE OF LUNAR GRAVITY 
RELATIVE TO EARTH GRAVITY (WITH AN ACCURACY OF ABOUT I PART IN 
10 TO THE FIFTH POWER). DETERMINATION OF THE MAGNITUDE OF 
LUNAR SURFACE DEFORMATION OUE TO TIDAL FORCES. MEASUREMENT OF 
VERTICAL COMPONENTS OF LUNAR NATURAL SEISMICITY, AND 
MONITORING OF FREE OSCILLATIONS OF THE MOON THAT MAY BE 
INDUCED BY GRAVITATIONAL RADIATION FROM COSMIC SOURCES. 
PRECISE MEASURES OF ACCELERATION DUE TO GRAVITY OVER A PERIOD 
OF SEVERAL MONTHS ESTABLISHED THE DEFORMATION OUE TO TIOAL 
FORCES AND CONTRIBUTED TO CONCLUSIONS ABOUT THE INTERNAL 
CONSTITUTION OF THE MOON. THE EQUIPMENT CONSISTED OF 
ELECTRONICS, SENSORS (SPRING MASS SUSPENSION CAPACITOR 

PLATES). A SUNSH I ELD « AND A RIBBON CABLE TQ THE CENTRAL 
STATION ELECTRONICS. THE CREW OEPLOYEO THIS EXPERIMENT ABOUT 8 
N OF THE ALSEP CENTRAL STATION. THIS PROCEDURE CONSISTED OF 
LEVELING WITHIN PLUS OR MINUS 3 DEG . ALIGNMENT WITHIN PLUS OR 
MINUS 3 OEG USING THE SUNSH! ELO SHADOW. AND MATING THE CABLE 
TO THE CENTRAL STATION. 

« *************************** DADE- A ******4******************** 

SPACECRAFT COMMON NAME- DADE— A 

ALTERNATE NAMES- DUAL AIR DENSITY EXRL-A. DAO 
AD- 1 

NSSDC ID- OADE-A 

LAST REPORTED STATE- AN APPROVED MISSION 


♦00 KM). THE EXPERIMENT WILL HAVE NO UNIQUE ONBOARO HARDWARE. 
THE OENSITY VALUES WILL BE DERIVED FROM SEQUENTIAL 
OBSERVATIONS OF THE SATELLITE'S POSITION. THE EXPERIMENT WILL 
YIELD SYSTEMATIC VALUES OF ATMOSPHERIC DENSITY AS A FUNCTION 
OF LATITUDE. SEASON. ANO LOCAL SOLAR TIME. 

DADE— A , N1ER 

EXPERIMENT NAME- ATMOSPHERIC COMPOSITION MASS 
SPECTROMETER 

NSSOC ID- DADE- A -02 

LAST REPORTED STATE- APPROVEO 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISCI PL I N E ( S ) — MAGNETOSPHERIC PHYSICS PLANETARY ATMOSPHERES 

EXPERIMENT PERSONAL C P I =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 


PI - A.O.C.NIER OF MINNESOTA 

MINNEAPOLIS. MN 

OI - K. MAUEPSBERGER U OF MINNESOTA 

MINNEAPOL I S. . MN 

OI - E.J. PRIOR ...NASA-L ARC 

HAMPTON, VA 

OX - J.A. MULLINS NASA-LARC 


HAMPTON, VA 

EXPERIMENT 8RIEF DESCRIPTION 

THE MASS SPECTROMETER EXPERIMENT TO BE FLOWN ON AD-A IS 
DESIGNED TO PERFORM COMPOSITION MEASUREMENTS IN THE UPPER 
THERMOSPHERE (APPROXIMATELY AOO KM). THE INSTRUMENT WILL BE A 
DOUBLE-FOCUSING MATT AUCH-HERZOG SPECTROMETER. AND WILL MEASURE 
THE DISTRIBUTION OF SUCH ATMOSPHERIC CONSTITUENTS AS OXYGEN. 
NITROGEN. HELIUM. HYDROGEN. NEON. ANO ARGON. ALL DATA WILL BE 
TRANSMITTED IN REAL TIME. 

**************************** OADE-B *************************** 

SPACECRAFT COMMON NAME- DADE-B 

ALTERNATE NAMES- DUAL AIR OENSITY EXPL-B. DAD 
AD- 2 

NSSDC IO- OADE-B 


LAUNCH DATE- 2HALF 75 SPACECRAFT WEIGHT- 40. KG 

LAUNCH SITE- VANDEN8ERG AFB. UNITED STATES 
LAUNCH VEHICLE- SCOUT 

SPONSOR I NG COUNTRY/AGENCY 

UNITED STATES NASA-OSS 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 122. MIN INCLINATION- 90. OEG 

PER I APS ( S— 400. KM ALT APOAPSIS- ISOO. KM ALT 


SPACECRAFT 


PM - J.E. 
PS - E.J. 
MG - J.R. 
SC - E.R. 


PERSONNEL ( PM=PRO J ECT MANAGER. PS=PROJECT SCIENTIST, 
MG=PROGRAM MANAGER. SC ^PROGRAM SCIENTIST) 

CANADY . JR NASA-LARC 

HAMPTON. VA 

PRIOR NASA-LARC 

HAMPTON. VA 

HOLTZ NASA HEADQUARTERS 

WASHINGTON, OC 

SCHMERLING NASA HEADQUARTERS 

WASHINGTON. OC 


SPACECRAFT QRIEF DESCRIPTION 

THE EXRERIMENT AD-A (DUAL AIR OENSITY EXPLORER A) WILL 
CONSIST OF A 76— CM— O I A M SPHERE DESIGNED TO YIELD GLOBAL 
DENSITY MEASUREMENTS OF THE UPPER THERMOSPHERE. THIS 
EXPERIMENT WILL BE PLACED IN A COPLANAR ORBIT WITH THE SECONO 
SATELLITE IN the SYSTEM, AD-B (OUAL AIR DENSITY EXPLORER B). 
USING A SINGLE SCOUT LAUNCH VEHICLE. VALUES OF ATMOSPHERIC 
DENSITY WILL BE OBTAINED FROM SATELLITE DRAG ANALYSIS NEAR 
PERIGEE (APPROXIMATELY 400 KM). AND FROM COMPOSITION 
MEASUREMENTS TAKEN RY AN ONBOARD MASS SPECTROMETER. THE 
SATELLITE WILL BE EQUIPPED WITH A RADIO BEACON TO FACILITATE 
TRACKING. ALL DATA WILL BE TELEMETERED IN REAL TIME. 


DADE-A. KEATING 


LAST REPORTED STATE- AN APPROVEO MISSION 

LAUNCH DATE- 2HALF 75 SPACECRAFT WEIGHT- 43. KG 

LAUNCH SITE- VANDEN9ERG AFB, UNITED STATES 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSS 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 122. MIN INCLINATION- 90. DEG 

PE R I APS I S— 400. KM ALT APOAPSIS- 1500. KM ALT 


SPACECRAFT 
PM - J.E. 
PS - E.J. 
MG - J.R. 
SC - E.R. 


PERSONNEL ( 
Canady, jr 
PRIOR .... 
HOLTZ .... 
SCHMERL I NG 


PM=PROJECT MANAGER, PS=PR0JECT SCIENTIST. 
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST) 

NASA-LARC 

HAMPTON, VA 

NASA-LARC 

. HAMPTON, VA 

...NASA HEADQUARTERS 

WASHINGTON, OC 

NASA HEADOUARTERS 

WASHINGTON, DC 


SPACECRAFT BRIEF DESCRIPTION 

THE EXPERIMENT AO-B (OUAL AIR OENSITY EXPLORER-B) WILL 
CONSIST OF A 3.66-M INFLATABLE SPHERE OESIGNEO TO YIELD GLOBAL 
DENSITY MEASUREMENTS OF THE LOWER EXOSPHERE. THIS EXPERIMENT 
WILL BE PLACED IN A COPLANAR ORBIT WITH AD-A (OUAL AIR DENSITY 
EXPLORER-A). THE OTHER SATELLITE IN THE SYSTEM, BY A SINGLE 
SCOUT LAUNCH VEHICLE. VALUES OF ATMOSPHERIC DENSITY WILL BE 
OBTAINED FROM SATELLITE DRAG ANALYSIS NEAR PERIGEE 

(APPROXIMATELY 400 KM), AND FROM COMPOSITION MEASUREMENTS 
TAKEN BY AN ONBOARD MASS SPECTROMETER. THE SATELLITE WILL BE 
EQUIPPED WITH A RADIO BEACON TO FACILITATE TRACKING. ALL DATA 
WILL BE TELEMETERED IN REAL TIME. 


EXPERIMENT NAME- ATMOSPHERIC DRAG DENSITY 


DADE-B, KEATING 


NSSDC ID- DADE-A -01 


EXPERIMENT NAME- ATMOSPHERIC DRAG DENSITY 


LAST REPORTED STATE- APPROVEO 


NSSDC ID- OADE-B -01 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPL INE( S>- MAGNETOSPHERIC PHYSICS PLANETARY ATMOSPHERES 


EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 


PI - G.M. KEATING NASA-LARC 

HAMPTON, VA 

OI - E.J. PRIOR NASA— I.ARC 

HAMPTON. VA 

OI - J.A. MULLINS NASA-LARC 


HAMPTON. VA 


EXPERIMENT 

THE 

DESIGNED 

thERmospher 


BRIEF DESCRIPTION 
ATMOSPHERIC DRAG DENSITY 
TO PROVIDE INDIRECT ME 
IC OENSITY NEAR SATELLITE 


EXPERIMENT 
ASUREMENTS 
PERIGEE ( 


ON AD-A IS 
OF UPPER 
APPROXIMATELY 


LAST REPORTED STATE- APPROVEO 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPL INE (S>- MAGNETOSPHERIC PHYSICS PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( PI =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHF.R INVESTIGATOR, TM=TEAM MEMBER) 


PI - G.M. KEATING NASA-LARC 

HAMPTON, VA 

OI - E.J. PRIOR NASA-LARC 

HAMPTON. VA 

OI - J.A. MULLINS NASA-LARC 

HAMPTON, VA 
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EXPERIMENT BRIEF DESCRIPTION 

THE ATMOSPHERIC DRAG DENS ITT EXPERIMENT ON AD-B IS 
DESIGNED TO PROVIDE INDIRECT MEASUREMENTS OF LOVER EXOSPHERIC 
DENSITY NEAR SATELLITE PERIGEE (APPROXIMATELY 400 KM). THE 
EXPERIMENT It ILL HAVE NO UNIQUE ONBOARD HARDWARE. THE DENSITY 
VALUES WILL BE OERIVED FROM SEQUENTIAL OBSERVATIONS OF THE 
SATELLITE'S POSITION. THE EXPERIMENT MILL YIELD SYSTEMATIC 
VALUES OF ATMOSPHERIC DENSITY AS A FUNCTION OF LATITUDE. 
SEASON. AND LOCAL SOLAR TIME. 

EXPERIMENT NAME- ATMOSPHERIC COMPOSITION MASS 
SPECTROMETER 

NSSDC 10- DAOE-B -02 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

01 SC IPL INE! SI- MAGNETOSPHErIC PHYSICS PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I=PR I NC I PAL INVESTIGATOR. TL=T6AM LEADER 
Ol*OTHER INVESTIGATOR. TM=TEAM MEMBER) 


PI - A-O-C.NIER ....U OF MINNESOTA 

MINNEAPOLIS. MN 

01 - K. MAUERSBERGER ....... .U OF MINNESOTA 

MINNEAPOLIS. MN 

01 - E.J. PRIOR ..NASA-LARC 


HAMPTON, VA 

EXPERIMENT BRIEF DESCRIPTION 

THE MASS SPECTROMETER EXPERIMENT TO BE FLOWN ON AO-B 
■ ILL PERFORM COMPOSITION MEASUREMENTS IN THE LOWER EXOSPHERE 
C APPROXIMATELY 400 KM). THE INSTRUMENT IS A DOUBLE-FOCUSING 
MATTAUCH— HER20G SPECTROMETER AND WILL MEASURE THE DISTRIBUTION 
OF SUCH ATMOSPHERIC CONSTITUENTS AS OXYGEN. NITROGEN. HELIUM. 
HYDROGEN. NEON. AND ARGON. ALL DATA WILL BE TRANSMITTED IN 
REAL TIME. 

************4*************** GP-A ***4***********44************ 

SPACECRAFT COMMON NAME- GP-A 

ALTERNATE NAMES- GRAVITATIONAL REOSHI FT P. GRAVR-A 
RELATI VI TV 

NSSDC ID- GRAVR-A 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 1975 SPACECRAFT WEIGHT- 70. KG 

LAUNCH SITE- WALLOPS FLIGHT CENTER. UNITED STATES 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PER I OO— MIN INCLINATION- DEG 

PER IAPSI S— KM ALT APOAPSIS- 18530. KM ALT 

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS=PROJECT SCIENTIST, 
MG= PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - J.S. STONE ...NASA-MSFC 

HUNTSVILLE. AL 

PS - R. DECKER NASA-MSFC 

HUNTSVILLE, AL 

MG - H.D. CALAHAN ............. NASA HEADQUARTERS 

WASHINGTON, OC 

SC - N.G . ROMAN NASA HEADQUARTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

THIS SPACECRAFT WILL CARRY ONE EXPERIMENT ON A FLIGHT OF 
ABOUT 3.5 MR TO AN ALT I TUOE NEAR 18.530 KM. THE SPACECRAFT 
WILL WEIGH ABOUT 60 KG. UPON COMPLETION OF THE FLIGHT, THE 
SPACECRAFT SHOULD IMPACT IN THE ATLANTIC OCEAN NEAR BERMUDA. 
THE SPACECRAFT WILL BE PROVIDED WITH CONTINUOUS TRACKING AND 
TELEMETRY FROM WALLOPS ISLAND AND BERMUDA. IT IS PLANNED TO 
STUDY GRAVITATIONAL EFFECT ON TIME MEASUREMENTS I RELATI VI ST I C 
OR EINSTEIN REDSHIFT) BY USE OF A HYDROGEN MASER OSCILLATOR 
SYSTEM (CLOCK). THIS IS TO VERIFY ONE OF THE RESULTS EXPECTED 
FROM EINSTEIN'S GENERAL THEORY OF RELATIVITY. THE SPACECRAFT 
SUPPORT EXPERIMENT WILL CONSIST OF AN S-0ANO TELEMETRY 
TRANSPONDER. A BATTERY. AND A COOLING SYSTEM. 

GP-A. VESSOT 

EXPERIMENT NAME- GRAVITATIONAL POTENTIAL AS A FUNCTION 
OF TIME 

NSSDC ID- GRAVR-A-01 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OI SCIPL INEC S)- ASTRONOMY 

EXPERIMENT PERSONNEL ( P I=PR I NC 1 P AL INVESTIGATOR, TL=TEAM LEADER 
OI = OTHER INVESTIGATOR. TM=TE A M MEMBER) 

PI - R.F.C. VESSOT ••••••• .......SAO 

CAMBRIDGE. MA 

OI - M.W. LEVINE ............. .SAO 

CAMBRIOGE, MA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS INTENDEO TO STUDY THE RELATION 
BETWEEN TIME PASSAGE AMO GRAVITATIONAL POTENTIAL. ACCORDING TO 
THE EINSTEIN GENERAL THEORY. TIME (FREQUENCY OF AN OSCILLATOR) 
PASSES SLOWER IN A STRONG GRAVITATIONAL FIELO. THAN IN A 
WEAKER FIELO (FREQUENCY SHIFT TOWARD THE RED. OR SLOWER 
FREQUENCY, END OF THE VISIBLE SPECTRUM). FREQUENCY COMPARISONS 
OF EQUIVALENT HYDROGEN MASER OSCILLATORS ON THE SPACECRAFT AND 
ON THE EARTH SHOULO PROVIDE OBSERVATIONAL SUPPORT OF THIS 
EFFECT. RELATIVISTIC FREQUENCY SHIFTS ARE EXPECTED TO OCCUR AS 
A RESULT OF BOTH VEHICLE VELOCITY AND CHANGE IN GRAVITATIONAL 
POTENTIAL. TWO SEPARATE SYSTEMS WILL BE USED TO MEASURE THESE 
SHIFTS. ONE SYSTEM WILL MEASURE THE ELAPSED PHASE CHANGES IN 
THE TRANSMISSION PATH. THE OTHER WILL MEASURE THE PHASE OF THE 
SPACECRAFT OSCILLATOR AS RECEIVED VIA THE TRANSMISSION PATH 
AND COMPAREO TO THE EARTH-BASED OSCILLATOR. PHASE CHANGES IN 
THE TRANSMISSION PATH DUE TO ATMOSPHERIC EFFECTS, IONOSPHERIC 
EFFECTS. ANO RANGE VARIATION WILL BE AUTOMATICALLY AND 

COHERENTLY CORRECTED. 

**************************** HAWKEYE 1 ************************ 

SPACECRAFT COMMON NAME- HAWKEYE 1 

ALTERNATE NAMES- INJUN-F, NEUTRAL POINT EXPLORER 
EXPLORER 52 

NSSOC 10- 74— 040 A 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 06/03/74. 

LAUNCH DATE- 06/03/74 SPACECRAFT WEIGHT- 26.1 KG 

LAUNCH SITE- VANDEN9 ERG AFB. UNITED STATES 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 06/03/74 

ORBIT PERI 00— 3032. MIN INCLINATION- 89.78 DEG 

PE R I APS IS— 6848. KM ALT APOAPSIS- 131948. KM ALT 

RECENT ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 09/16/74 

ORBIT PERIOD- 3077. MIN INCLINATION- 89.84 OEG 

PE R I APSIS— 8025. KM ALT APOAPSIS- 132130. KM ALT 

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS=PRQJECT SCIENTIST, 
MG = PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - C.W. COFFEE. JR U OF IOWA 

IOWA CITY, IA 

PS - J . A . VAN ALLEN ...........U OF IOWA 

IOWA CITY. (A 

MG - J.R. HOLTZ NASA HEADQUARTERS 

WASHINGTON. DC 

SC - L.D. KAVANAGH ...NASA HEADQUARTERS 

WASHINGTON, OC 

SPACECRAFT BRIEF DESCRIPTION 

HAWKEYE WAS PART OF THE U.S. CONTRIBUTION TO THE 
INTERNATIONAL M AGNE TOSPHER I C STUDY. THE MAIN PURPOSE OF THIS 
FLIGHT WAS TO STUDY THE NEUTRAL POINT REGION OF THE 

MAGNETOSPHERE. THE EXPERIMENTS INCLUDED PARTICLE AND FIELD 
OBSERVATIONS AND LOW-ENERGY PLASMA STUDIES RELEVANT TO THE 
DYNAMICS OF SOLAR WIND INJECTION INTO THE MAGNETOSPHERE. THE 
SPACECRAFT WAS SPI N-ST AB I L I ZED WITH A SPIN RATE 3* ABOUT 6 RPM 
ANO A SPIN VECTOR PARALLEL TO THE EARTH'S EQUATORIAL PLANE. 
INITIAL APOGEE POSITION WAS OVER THE EARTH'S POLAR CAP IN THE 
NOON-DUSK QUADRANT. INITIAL SPACECRAFT ANO EXPERIMENT 
PERFORMANCE WAS NORMAL. 

HAWKEYE I. FRANK 

EXPERIMENT NAME- LOW-ENERGY PROTONS ANO ELECTRONS 
NSSDC ID- 74— 040 A— 02 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANOARD DATA ACQUISITION RATE SINCE 06/03/74. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OISCIPLINE(S)- MAGNETOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI = OTHER INVESTIGATOR, TM = T£ AM MEMBER) 

PI - L.A. FRANK OF IOWA 

Iowa city, ia 

Ol - J.D. CRAVEN U OF IOWA 

IOWA CITY. IA 

OI - D.M. YEAGER OF IOWA 

IOWA CITY, IA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTEO OF ONE LOW-ENERGY PROTON ANO 
ELECTRON 0 1 FFERF.NT I AL ENERGY ANALYZER CLEPEOEA) ORIENTED 
PERPENDICULAR TO THE SATELLITE SPIN AXIS. THE LEPEDEA MEASURED 
PROTONS AND ELECTRONS IN 16 CHANNELS OVER AN ENERGY RANGE OF 
50 EV TO 50 KEV. THE EXPERIMENT SURVEYED THE PARTtCLE 
ENVIRONMENT OF ThE MAGNETOSPHERE. ESPECIALLY NEAR THE POLAR 
CUSPS. 

HAWKEYE 1. GURNETT 

EXPERIMENT NAME- ELF/VLF RECEIVERS 
NSSOC ID- 74 —04 0 A— 0 3 
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CAST REPORTED STATE- APPROVED 


LAST REPORT EO STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 06/03/7*. 


OSS DIVISION- OHYSICS ANO ASTRONOMY PROGRAMS 
DISC IPL INEIS )- X-RAY ASTRONOMY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE! S>- MAGNETOSPHER IC PHYSICS 


EXPERIMENT PERSONNEL < P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
O 1 = OTHER INVESTIGATOR, T M= TEAM MEMBER! 


PI - D.A. GURNFTT .U OF IOWA 

IOWA CITY, !A 

OI - G.W. PFEIFFER OF IOWA 

IOWA CITY, IA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF TWO DETECTORS — (l) A 
16-CHANNEL SPECTRUM ANALYZER COVERING THE FREQUENCY RANGE FROM 
10 HZ TO 178 KHZ WITH LOGARITHMIC SPACING AND <2! A W I OE-0AND 
RECEIVER COVERING THE FREQUENCY RANGE FROM 10 HZ TO 10 KHZ. 
THE SIGNALS FROM THE FIRST OETECTOP WERE SENT TO GROUND 
STATIONS DIRECTLY IN DIGITAL FORM, WHEREAS THE OUTPUT FROM THE 
SECOND DETECTOR WAS TRANSMITTED TO GROUND STATIONS IN ANALOG 
FORM. BOTH DETECTORS WERE USED IN CONNECTION WITH EITHER OF 
TWO ANTENNAS — AN ELECTRIC DIPOLE ABOUT *2 METERS IN LENGTH 
FROM TIP TO TIP AND A SEARCH COIL ANTENNA. THE EXPERIMENT 
MEASURED PLASMA WAVES IN THE MAGNETOSPHERE ESPECIALLY NEAR THE 
POLAR CUSPS. 

HAWKEYE 1, VAN ALLEN 

EXPER I WENT NAME- Tfil AXIAL FLUXGATE MAGNETOMETER 
NSSDC ID- 74-0A0A-01 

LAST REPORTEO STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD 3 AT A ACQUISITION RATE SINCE 06/03/7*. 

OSS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 
DISC IPL1NE! S»- MAGNETOSPHER IC PHYSICS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER ) 


PI - J.A. VAN ALLEN OF IOWA 

IOWA CITY, IA 

01 - M.N. OLIVEN ...U OF IOWA 

IOWA CITY, IA 

01 - L.J. CAHILL, JR OF MINNESOTA 

MINNEAPOLIS* MN 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF A TRI AXIAL FLUXGATE 
MAGNETOMETER CAPABLE OF OPERATION AT TWO LEVELS. LOW GAIN AND 
HIGH GAIN. IN THE HIGH-GAIN MODE THE MAGNETOMETER RANGE IS 
FROM ABOUT 0.1 TO 1 00 GAMMA (STRAY SATELLITE MAGNETIC FIELDS 
ARE TO BE CONSTRAINED Tq LESS THAN 0.1 GAMMA). IN THE LOW-GAIN 
MODE THE MAGNFTOMETER RANGE IS FROM 100 TO ABOUT 1000 GAMMA. 
THE EXPERIMENT SURVEYEO THE MAGNETIC FIELDS I N THE 
MAGNETOSPHERE. ESPECIALLY NEAR THE POLAR CUSPS. 

****** ************ ********** heao-a a************************** 

SPACECRAFT COMMON NAME- HEAO-A 
ALTERNATE NAMES- 
NSSDC ID- HEAO-A 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 1 HAL F 77 SPACECRAFT WEIGHT- 3000. KG 

LAUNCH! SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- ATLAS-CENT 

SPONSORING COUNTPY/AGENCY 

UNITED STATES NASA-OSS 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 90. MIN INCLINATION- , 22.5 DEG 

PER I APS! S- *10. KM ALT APOAPSIS- *10. KM ALT 


EXPERIMENT PERSONNEL ( P I =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
0I=0THE« INVESTIGATOR. TM=TE AM MEMBER) 

PI - E.A. BOLDT NASA-GSFC 

GREENBELT. MD 

OI - G.P. GARMIRE ....CALIF INST OF TECH 

PASADENA. CA 

OI - C.S. BOWYER •••••. .U OF CALIF, BERKELEY 

BERKELEY. CA 

OI - R. CRUDDANCE ........ ...U OF CALIF, BERKELEY 

BERKELEY. CA 

OI - G.B. FIELD * . . S AO 

CAMBRIDGE. MA 

OI - M.L. LAMPTON ....U OF CALIF. BERKELEY 

BERKELEY, CA 

OI - J.I. SILK OF CALIF. BERKELEY 

BERKELEY. CA 

OI - S.S. HOLT NASA-GSFC 

GREENBELT. MD 

OI - G. AGRAWAL CALIF INST OF TECH 

PASADENA. CA 

OI - G.R. RIEGLER 9ENDIX CORP 

ANN ARBOR. MI 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL BE USED TO MAP THE X-RAY SKY IN THE 
RANGE FROM 0.2 TO 60 KEV. EMPHASIZING BRIGHTNESS DISTRIBUTION 
OF THE DIFFUSE BACKGROUND. CORRELATION OF GALACTIC RADIO 
EMISSION AND X-RAY EMISSION FROM COSMIC RAY ELECTRONS. AND 
RELATIVE EMISSION AND ABSORPTION BY INTERSTELLAR MATTER. SIX 
THIN-WINDOW PROPORTIONAL COUNTERS COVERING THE RANGES FROM 0.2 
TO * KEV. 1.5 TO IS KEV. AND 3 TO 60 KEV. AND COLLIMATED TO 
F I ELDS OF VIEW OF 1.5 X 3 DEG. 3X3 OEG, OR 3 X 6 DEG. WILL 
BE USED. THE TOTAL DETECTOR AREA WILL BE 1.32 M SO. 

HEAO-A. FRIEDMAN — 

EXPER I HENT NAME- LARGE AREA COSMIC X-RAY SURVEY 

NSSDC ID- HEAO-A -0 1 

LAST REPORTED STATE- APPROVED 


OSS OI VIS ION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPL INECS )- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL I P I =PR I NC I P AL INVESTIGATOR. TL = TEAM LEADER 
OIsOTHER INVESTIGATOR, TMsTE AM MEMBER! 

PI - H.D. FOIEDMAN US NAVAL RESEARCH LAB 

WASHINGTON, DC 

OI - T • A • CHUBB US NAVAL RESEARCH LAB 

WASHINGTON. OC 

OI - E.T. BYRAM US NAVAL RESEARCH LAB 

WASHINGTON, OC 

OI - G.G. FRITZ US NAVAL RESEARCH LAB 

WASHINGTON. OC 

OI - J.F. MEEK INS US NAVAL RESEARCH LAB 

WASHINGTON. DC 

OI - F. SCHULMAN US NAVAL RESEARCH LAB 

WASHINGTON, OC 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL MAP THE X-RAY SKY FROM 0.15 TO 20 
KEV WITH HIGH SENSITIVITY AND MODERATE ANGULAR AND ENERGY 
RESOLUTION TO LOCATE X-RAY SOURCES WITH SUFFICIENT ACCURACY 
AND TO DETERMINE THE NATURE AND EXTENT OF BOTH GALACTIC AND 
EXTRAGALACTIC SOURCES. SIX PROPORTIONAL COUNTER MOOULES WILL 
BE USED. WITH COLLIMATIONS OF 1 X * OEG, 1 X 0.5 DEG. OR 2 X 8 
DEG. DEPENDING UPON THE MODULE. 

HEAO-A, GURSKY — 


SPACECRAFT PERSONNEL I PM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG= PROGRAM MANAGER. SC=PROGRAM SCIENTIST! 

PM - F.A. SPEFR NA5A-MSEC 

HUNTSVILLE. AL 

PS - F.O. MCDONALD NASA-GSFC 

GREENBELT , MO 

MG - R.E. HAL PEP N NASA HEADQUARTERS 

WASHINGTON. DC 

SC - A.G. OPP NASA HEADOUAPTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

THE OBJECTIVE OF THE HIGH-ENERGY ASTRONOMY OBSERVATORIES 
WILL BE TO CONDUCT COORDINATE RESEARCH INTO X-RAY AND 
GAMMA-RAY ASTRONOMY AND COSMIC-RAY ASTROPHYSICS. THE HEAD 
SPACECRAFT WILL BE DESIGNED TO CARRY THE LARGE AND HEAVY 
SCIENTIFIC INSTRUMENTATION REQUIRED TO CONDUCT OBSERVATIONS AT 
THE VERY-HIGH-ENERGY AND LOW-FLUX LEVELS OF THESE PHENOMENA. 
THE PRIME OBJECTIVE OF THIS MISSION WILL BE TO CONDUCT AN 
X-RAY SKY SURVEY. 

HEAO-A, BOLOT 

EXPERIMENT NAME- COSMIC X-RAY EXPERIMENT 
NSSDC ID- ME AO- A -02 


EXPERIMENT NAME- X-RAY SCANNING MODULATION COLLIMATOR 

NSSDC ID- HEAO-A -0 3 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPL INEIS I- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL I PI =PR INC IPAL INVESTIGATOR, TL = TE AM LEADER 
ni=0TMEP INVESTIGATOR, TM= TE AM MEMBER) 

PI - H. GURSKY HARVARD COLLEGE OBS 

CAMBRIDGE, MA 

□ I - H.V.D.BRADT ...MASS INST'OF TECH 

CAMBRIDGE. MA 

OI - G.W. CLARK MASS INST OF TECH 

CAMRRI DGE. MA 

OI - W.H.G.LEwIN MASS INST OF TECH 

CAMBRIDGE. MA 

OI - S. RAPPAPORT MASS INST OF TECH 

CAMBRIDGE. MA 

01 - G. SPADA ............. ..MASS INST OF TECH 

CAMBRIDGE.. MA 

OI - R. OOXSEY .....MASS INST OF TECH 

CAMORI DGE. MA 

01 - R. GI ACCOM I HARVARD COLLEGE OBS 

CAMBPI OGE . MA 
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01 
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01 
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H. 

D. 


KELLOGG 
TANANBAUM 
SCHWARTZ , 


HARVARD COLLEGE OBS 
CAMBRIDGE* MA 
HARVARD COLLEGE OBS 
CAMBRIDGE, MA 
HARVARD COLLEGE OBS 
CAMBRIDGE. MA 
AS*E, INC 
CAMBRIDGE. MA 


EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVES OF THIS EXPERIMENT WILL BE fl) TO 
DETERMINE THE CELESTIAL POSITIONS OF COSMIC X-RAY SOURCES TO A 
PRECISION OF ABOUT 5 ARC-SEC, 12 > TO DETERMINE THE ANGULAR 
SIZE OF COSMIC X-RAY SOURCES TO A PRECISION OF ABOUT 5 TO 10 
ARC-SEC IN THE ENERGY RANGE FROM 1.0 TQ 15 KEV. AND <3) TO 
STUDY THE STRUCTURE OF THE X-RAY EMISSION TO A PRECISION OF 10 
ARC-SEC IN THE ENERGY RANGE FROM 1.0 TO 15 K£v. THE 
EXPERIMENT WILL CONSIST OF TWO INDEPENDENT MODULATION 
COLLtMATOR BANKS TO SCAN THE CELESTIAL SPHERE IN THE 
Y-DIRECTION. EACH BANK WILL HAVE A SERIES OF FOUR WIRE GRIDS. 
WHICH WILL FORM A SERIES OF TRIANGULAR ACCEPTANCE PATTERNS. 
THE FWHM OF THE TRIANGULAR RESOLUTION ELEMENTS WILL BE 30 
ARC-SEC FOR ONE COLLIMATOR SANK AND 120 ARC-SEC FOR THE OTHER . 
IN ADDITION* EACH BANK WILL HAVE AN EGG-CRATE COLLtMATOR TO 
LIMIT THE VIEW • TO 4-DEG X 8— DEG FWHM. THERE WILL BE FOUR 
SEALED PROPORTIONAL COUNTERS ASSOCIATED WITH EACH BANK. THE 
COUNTERS WILL HAVE 25-MICRON BERYLLIUM WINDOWS AND WILL BE 
FILLED WITH A MIXTURE OF 90-PERCENT ARGON AND 10-PERCENT 
CARBCjn DIOXIDE To A PRESSURE SLIGHTLY GREATER THAN 1 ATM. 


SPONSORING COUNTRY/ AGENCY 
UNITED STATES 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PER 100— 90. MIN INCLINATION- 22.5 DEG 

PERIAPSIS- 435. KM ALT APOAPSIS- 435. KM ALT 


SPACECRAFT 
PM - F.A. 

PS - s.s. 
MG - R.E. 
SC - A.G. 


PERSONNEL C PM=PROJECT MANAGER, PS=PROJECT SCIENTIST, 
MG= PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 


SPEER ....... ....... • NAS A— M SFC 

HUNTSVILLE. AL 

HOLT NASA-GSFC 

GPEENBELT, MO 

HALPERN ............ .NASA HEADQUARTERS 

WASHINGTON, DC 

OPP ........NASA HEADQUARTERS 

WASHINGTON. DC 


SPACECRAFT BRIEF DESCRIPTION 

THE OBJECTIVE OF THE HIGH-ENERGY ASTRONOMY OBSERVATORIES 
WILL BE TO CONDUCT COORDINATED RESEARCH INTO X-RAY AND 
GAMMA-RAY ASTRONOMY AND COSMIC-RAY AS TPOPHYS I C S . THE HEAD 

SPACECRAFT WILL BE DESIGNED TO CARRY THE LARGE ANO HEAVY 
SCIENTIFIC INSTRUMENTATION REQUIRED TO CONDUCT OBSERVATIONS AT 
THE VERY-HIGH-ENERGY AND LOW-FLUX LEVELS OF THESE PHENOMENA. 
THIS MISSION WILL UTILIZE A POINTED X-RAY TELESCOPE. HEAO-B 
WILL CARRY A GRAZING INCIDENCE X-RAY TELESCOPE POINTED AT 
VARIOUS X-RAY SOURCES. 


HEAO-A, PETERSON • 

EXPEHl MENT NAME- LOW-ENERGY GAMMA-RAY AND HARD X-RAY SKY 
SURVEY 

NSSDC ID- HEAO-A -04 

LAST REPORTED STATE- APPROVEO 


QSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINED)- GAMMA-RAY ASTRONOMY 

EXPERIMENT PERSONNEL ( P I = PR I NC I PAL INVESTIGATOR, TL=TE AM LEADER 
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - L.E. PETERSON ........... ,U OF CALIF. SAN DIEGO 

LA JOLLA. CA 

OI - W.H.G .LEW IN ......MASS INST OF TECH 

CAMBRIDGE, MA 

OI - R • M • PELLING OF CALIF. SAN DIEGO 

SAN DIEGO. CA 

OI - J . L . MATTESON OF CALIF. SAN DIEGO 

SAN DIEGO. CA 

01 - A. SCHEEPMAKER .U OF CALIF, SAN DIEGO 

SAN DIEGO. CA 

OI - H.V.D.BRADT MASS INST OF TECH 

CAMBRIDGE. MA 

OI - G.W. CLARK ...MASS INST OF TECH 

CAMBRIDGE, MA 

OI - S. RAPPAPORT MASS INST OF TECH 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THIS EXPERIMENT WILL BE TO SEARCH THE 
CELESTIAL SPHERE FOR PHENOMENA IN THE ENERGY RANGE FROM 0.01 
TO 10 MEV. THE SEARCH WILL BE ORIENTED TO THE GATHERING OF 
DATA WITHIN TWO DISTINCT ENERGY BANDS - 10 TO 200 KEV, AND 0.1 
TO 10 MEV. WITHIN THE 10- TO 200-KEV REGION, EMPHASIS WILL BE 
PLACED ON THE FOLLOWING TYPE OF STUOIES. DETERMINATIONS WILL 
BE MADE OF THE INTENSITY ANO SPECTRA OF POINT X-RAY SOURCES. 
AT A SENSITIVITY OF 7E-4 PHOTONS/CM SQ/SEC. STUDIES WILL BE 
MADE TD FIX THE POSITIONS OF STRONG SOURCES II.6E-2 PHOTONS/CM 
SQ/SEC OR MORE) TO 0.1 DEGREE, ANO TO ABOUT t OEG FOR 
THRESHOLD SOURCES. SEARCHES WILL BE MADE FOR TRANSIENT 
SOURCES. ALL PERIODIC AND NON-PERIODIC TIME VARIATIONS IN ANY 
SOURCE ENCOMPASSED • BY THIS INVESTIGATION WILL BE AT A TIME 
RESOLUTION OF APPROXIMATELY 50 MI CRO- SECONOS • WORK IN THE 

0.1- TO 1 0 —MEV RANGE WILL ADDRESS THREE FUNDAMENTAL STUOIES 

<»> MEASUREMENT OF THE SPECTRUM AND ISOTROPY OF THE DIFFUSE 
AND THE GALACTIC GAMMA RAYS. 12) MEASUREMENT OF THE SPECTRUM 
AND TIME VARIATIONS OF STRONG GALACTIC AND E KTR AGALA CT IC POINT 
SOURCES AND. (3) DETERMINATION OF VARIOUS BACKGROUND 
COMPONENTS AND PRODUCTION EFFECTS NEEDEO TO INTERPRET THE 
ABOVE DATA. AND TO PRDVIDE INFORMATION FOR FUTURE MISSIONS 
SUCH AS THE SHUTTLE. THE EXPERIMENTAL PACKAGE WILL CONTAIN 
SEVEN PHOSWICH DETECTORS. SHIELDED BY' ACTIVE COLLIMATOR 
ANTICOINCIDENCE CRYSTALS. TO RECORD THE ENERGETIC PHOTONS IN 
THE ENERGY RANGE FROM 0.01 TO 10 MEV. ONE DETECT OR WILL BE 
COLLIMATED WITH A 2-DEG SLOT COLLIMATOR TO GIVE HIGH ANGULAR 
RESOLUTION AT THE LOW ENERGIES. ITS FIELD OF VIEW KILL BE 2 
BY go DEG. THE OTHER DETECTORS WILL HAVE A FIELO OF VIEW OF 
20 &Y 40 DEG. A CESIUM IODIDE BLOCKING CRYSTAL WILL BE 
POSITIONED OVER THE APERTURE OF A DETECTOR TO RECORD THE 
BACKGROUND EVENTS IN THE DETECTOR. 

********************** ****** HEAO-B ****** ********************* 

SPACECRAFT COMMON NAME- HEAO-B 
ALTERNATE NAMES- 
NSSDC ID- HEAO-B 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 2HALF 78 SPACECRAFT WEIGHT- 3000. KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- ATLAS-CENT 


HEAO-B. BOLDT 

EXPERIMENT NAME- SDL ID-STATE X-RAY DETECTOR 

NSSDC ID- HEAO-B -05 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINEI S >- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL I P I =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI =OTMER INVESTIGATOR, TM = TE AM MEMBER) 

PI - E.A. BOLDT NASA-GSFC 

GREENBELT, MO 

EXPERIMENT BRIEF DESCRIPTION 

THIS INSTRUMENT WILL BE A COOLEO SOLID-STATE 
SPECTROMETER AND WILL BE USED TO DETECT WEAK SOURCES AND WEAK 
SPECTRAL FEATURES OVER A BROAD BAND OF ENERGIES BY EMPLOYING A 
NOND I SPERSIVE SPECTRAL TECHNIQUE. A LITHIUM-DRIFTED 
SOL I O— ST ATE DETECTOR WILL BE OPERATED AT A TEMPERATURE OF 120 
DEG K. THE PRIMARY DETECTOR WILL BE 6 MM IN DIAMETER AND WILL 
BE SURROUNDED BY TWO VETO GUARD COUNTERS. A TWO-STAGE SOLID 
CRYOGEN REFRIGERATOR WILL BE USED TO C03L THE DETECTOR. 
SPECTRAL MEASUREMENTS WILL BE MADE BETWEEN 0.5 AND 4 KEV, WITH 
A RESOLUTION FROM 120 TO 150 EV, FWHM AND AN EFFICIENCY 
GREATER THAN 0.9. 

HEAO-B. CLARK 

EXPERIMENT NAME- A CURVED-CRYSTAL BRAGG X-RAY 
SPECTROMETER 

NSSOC ID- HEAO-B -03 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 
DISCIPLINED )- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL < PI =PR INC I PAL INVESTIGATOR, TL = TE AM LEADER 
01 = OT HE R INVESTIGATOR, TM = TE AM MEMBER) 

PI - G.W. CLARK MASS INST OF TECH 

CAMBRIOGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS EXPERIMENT WILL BE TO SEARCH FOR 
X-RAY SPECTRAL LINE EMISSIONS ARISING FROM THE SELECTEO 
CELESTIAL OBJECTS. THE SEARCH WILL BE LIMITED TO THE ENERGY 
LEVEL FROM 0.1 TO 3 KEV. THE INSTRUMENT WILL BE A 

CURVED-CRYSTAL BRAGG SPECTROMETER USING Si* CRYSTALS. THE 
SELECTION OF SPECIFIC CRYSTALS WtLL BE MADE FROM AMONG PET, 
ADP. BERYL RAP. LEAD LAURATE, AND LEAD STEARATE. THE 

SPECTROGRAPH RESOLUTION WILL DEPEND ON THE FINAL SELECTION OF 
CRYSTALS. RAP AND AOP WOULO GIVE RESOLUTIONS IN 
LAMBDA/DELTA-LAM0OA OF GREATER THAN 2500. LEAD STEARATE ANO 
LAURATE WOULD GIVE RESOLUTIONS OF APPROXIMATELY 100. THE 
X-RAY LINES WILL BE ''DETECTEO BY A THIN-WINOOW 

POSITION-SENSITIVE PROPORTIONAL COUNTER. 

HEAO-B. GIACCONI 

EXPERIMENT NAME- MONITOR PROPORTIONAL COUNTER 

NSSDC ID- HEAD-B -0 1 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPL INECS)- X-RAY ASTRONOMY 
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LAST REPORTED STATE- APPROVED 


EXPERIMENT PERSONNEL ( P I =PR I NC 1 PAL INVESTIGATOR. TL=TE AM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER > 

PI - r. G I A'CCON I ......HARVARD COLLEGE OB S 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL UTILIZE A MONITOR COUNTER AS A 
SUPPORT INSTRUMENT FOR CALIBRATION AND NORMALIZATION OF THE 
FOCAL PLANE INSTRUMENTATION. IT WILL BE USEO TO (I) NORMALIZE 
INTENSITY FLUCTUATIONS DURING SPECTROMETER OBSERVATIONS. (2) 
OBSERVE THE CONTINUUM DURING SPECTRAL LINE OBSERVATIONS. AND 
( 3 ) CALIBRATE CERTAIN INSTRUMENTS IN FLIGHT. 

HE AQ-B, GIACCONI 

EXPERIMENT NAME- HIGH RESOLUTION IMAGER 

NSSDC ID- HEAO -8 -02 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- RHYS ICS AND ASTRONOMY PROGRAMS 
DISC IPL INE< SI- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL ( P I = PR INCIPAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHF.R INVESTIGATOR, TM=TEAM MEMBER) 

PI - R. GIACCONI ............HARVARD COLLEGE OBS 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

TMg OBJECTIVES OF THIS EXPERIMENT WILL BE TO (I) DETECT 
AND ACCURATELY LOCATE X-RAY SOURCES IN THE ENERGY RANGE FROM 
0.2 TO « <EV» <2) STUDY THE STPUCTURE OF OBJECTS LARGER THAN 2 
*rC~SEC, AND ( 3) MEASURE THE INTENSITY AND TEMPORAL 
CHARACTERISTICS OF INDIVIDUAL POINT SOURCES. 

— _ MEAO-R, GURSKY : 

EXPERIMENT NAME- IMAGING PROPORTIONAL COUNTER 

NSSDC 10- HE AO— 0 -04 

LAST REPORTED STATE- ApoROVEO 


OSS 0IVISI0N- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINEI S) - X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL < P I =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
0 1= OTHER INVESTIGATOR. TM= TEAM MEMBER) 

PI - H. GURSKY HARVARD COLLEGE OBS 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVES OF THIS EXPERIMENT WILL BE — ID TO 
SURVEY X-RAY SOURCES OF AN EXTENDED NATURE IN THE ENERGY RANGE 
FROM O.i TO 4 KEV. WHERE RESOLUTION OF l ARC-MI N WILL BF. 
SUFFICIENT. 12) TO STUDY THF ANGULAR STRUCTURE OF EXTENDED 
SOURCES, 13) TO SURVEY FOR WEAK SOURCES, AND (4) TO LOCATE 
OBJECTS WITH POORLY KNOWN POSITIONS. 

************* ***** **** ****** HE AD- C ***•****•******♦***+***♦*** 

SPACECRAFT COMMON NAME- HEAO-C 
ALTERNATE NAMFS- 
NSSDC ID- HEAO-C 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 2HALF 79 SPACECRAFT WEIGHT- 3000. KG 

LAUNCH SITE- CAPE CANAVERAL, UNlTEO STATES 
LAUNCH VEHICLE- ATLAS-CFNT 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

PLANNED ORBIT PARAMETERS 
OROIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 90. M I N INCLINATION- 50. DEG 

PER l APS IS- 480. KM ALT APOAPSIS- 480. KM ALT 

! 

SPACECRAFT PERSONNEL <PM=PR0JECT MANAGER. PS=PROj£CT SCIENTIST, 
MG= PROG R AM MANAGER. SC = PROGRAM SCIENTIST) 

PM - F.A. SPEER NASA-MSFC 

HUNTSVILLE. AL 

PS - T.A. PARNELL NASA-MSFC 

HUNTS VI LLE * AL 

MG - R.E. HALPERN NASA HEAOQUARTERS 

WASHINGTON, DC 

SC - , A.G. OPP NASA HEADQUARTERS 

WASHINGTON , DC 

SPACECRAFT BRIEF DESCRIPTION 

THE OBJECTIVE OF THE HIGH-ENERGY ASTRONOMY OBSERVATORIES 
WILL DE TO CONDUCT COORDINATED RESEARCH INTO X-PAY ANO 
GAMMA-RAY ASTRONOMY AND COSMIC-RAY A S TR OPHYS I C S . THE HE A O 

SPACECRAFT WILL BE DESIGNED TO CARRY LARGE AND HEAVY 
SCIENTIFIC INSTRUMENTATION REQUIRED TO CONDUCT OBSERVATIONS 
AT THE VERY -H I GH— ENERGY AND LOW-FLUX LEVELS OF THESE 

PHENOMENA. THIS MISSION WILL EMPHASIZE GAMMA-RAY ASTRONOMY 
AND COSMIC-RAY ASTROPHYSICS. 

HEAO-C. ISRAEL 

EXPERIMENT NAME- HEAVY NUCLEI! EXPERIMENT 
NSSDC ID- HEAO-C -03 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

OISC IPLtNE(S)- ASTRONOMY COSMIC RAYS 

HIGH ENERGY ASTROPHYStC PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL I PI =PR IN C I P AL INVESTIGATOR, TL=TEAM LEAOEft 
OI = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - M.H. ISRAEL WASHINGTON U 

ST. LOUIS. MO 

OI - W.R. BINNS MCDONNELL-DOUGLAS CORP 

ST. LOUIS. MO 

OI - J. KLARHANN WASHINGTON U 

ST. LOUIS. MO 

OI - R.E. VOGT CALIF INST OF TECH 

PASADENA. CA 

OP - E.C. STONE CALIF INST OF TECH 

PASADENA. CA 

OP - C.J. WADDINGTON U OF MINNESOTA 

MINNEAPOLIS. MN 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THIS EXPERIMENT WILL BE TO MEASURE THE 
CHARGE SPECTRUM OF COSMIC-RAY NUCLEI OVER THE NUCLEAR CHARGE 
RANGE FROM 17 TO 120 IN THE ENERGY INTERVAL 0.3-T0 

1 O-GEVZNUCLEON TO CHARACTERIZE COSMIC RAY SOURCES. PROCESSES 
OF SYNTHETICS. AND PROPAGATION MODES. THE DETECTOR WILL 
CONSIST OF A DOUBLE-ENDED INSTRUMENT OF UPPER AND LOWER 
HODOSCOPES AND THREE DUAL-GAP ION CHAMBERS. THE TWO ENDS WILL 
BE SEPARATED BY A CERENKOV RADIATOR. THE GEOMETRICAL FACTOR 
WILL BE A 4 SQ-M STER- THE ION CHAMBERS CAN RESOLVE CHARGE TO 
0.24-CHARGE UNITS AT LOW ENERGY AND 0.39-CHARGE UNITS AT HIGH 
ENERGY AND HIGH Z. THE CERENKOV COUNTER CAN RESOLVE 0.3-T0 
0.4-CHARGE UNITS. 

HEAn-C. JACOBSON 

EXPERIMENT NAME- GAMMA-RAY LINE SPECTROMETER 

NSSDC ID- HEAO-C -0 1 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC 1PL INE(S)- ASTRONOMY GAMMA-RAY ASTRONOMY 

HIGH ENERGY ASTROPMYSIC X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL ( PI =PR INC IPAL INVESTIGATOR. TL=TEAM LEADER 
0!=0THSP INVESTIGATOR. TM=TEAM MEMBER) 

PI - A.S. JACOBSON NASA-JPL 

PASADENA, CA 

OI - J.R. ARNOLD U OF CALIF, SAN DIEGO 

LA JOLLA, CA 

OI - A.E. METZGER NASA-JPL 

PASADENA, CA 

OI - L.E. PETERSON OF CALIF. SAN DIEGO 

LA JOLLA, CA 

EXPERIMENT BRIEF DESCRIPTION 

THE BASIC GOALS OF THIS EXPERIMENT WILL BE TO SEARCH FOR 
GAMMA-RAY LINE EMISSIONS ARISING FROM A VARIETY OF SOURCE 
PHENOMENA. PARTICULAR EMPHASIS WILL BE PLACED ON FINDING LINE 
EMISSIONS FROM NJCLEOS YNTHES IS PROCESSES IN SUPERNOVAE. AND 
FROM POSITRON-ELECTRON ANNIHILATION AND NUCLEAR REACTIONS IN 
LOW-ENERGY COSMIC RAYS. IN ADDITION, CAREFUL STUDY WILL BE 
MADE OF THE SPECTRA AND TIME VARIATIONS OF KNOWN HARD X-RAY 
SOURCES. THE EXPERIMENT WILL BE CAPABLE OF MEASURING 

GAMMA-RAY LINES FALLING WITHIN THE ENERGY INTERVAL FROM 0.06 
TO 10 MEV, AND WITH AN ENERGY RESOLUTION BETTER THAN 2.S KEV 
AT 1.33 MEV AT A LINE SENSITIVITY FROM IE-4 TO IE-5 PHOTONS/CM 
SQ/SFC, DEPENDING ON THE E NCR GY • THE EXPERIMENTAL PACKAGE 

WILL CONTAIN FOUR COOLED DRIFTED GERMANIUM DETECTORS SHIELDED 
BY CESIUM IODIDE. THE KEY EXPERIMENTAL PARAMETERS WILL BE — 
(1) GEOMETRY FACTOR OF 11. 1 SQ-CM STFR. (2) A FIELD OF VIEW OF 
27 DEG FWHM AND, (3) A TIME RESOLUTION OF LESS THAN 0.1 MSEC 
FOR THE GERMANIUM DETECTOR AND 10 SEC FOP THE CESIUM IODIDE 
DETECTOR. 

HEAO-C. KOCH 

EXPERIMENT NAME- ISOTOPIC COMPOSITION OF COSMIC RAYS 

NSSDC ID- HEAO-C -04 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISCIPLINEIS)- ASTRONOMY COSMIC RAYS 

HIGH ENERGY ASTROPHYSIC 

EXPERIMENT PERSONNEL < PI =PR INC IPAL INVESTIGATOR. TL =TE AM LEADER 
0 I =0T HER INVESTIGATOR. TM = TE AM MEMBER) 

PI - L. KOCH CFNS 

SACLAT , FRANCE 

OI - J.P. MEYER 

SACLAY, FRANCE 

OI - 0. ROUSSEL ........... ..CENS 

SACLAY, FRANCE 

OI - A. SOUTOUL ......CENS 

SACLAY, FRANCE 

OI - M. CASSE CENS 

SACLAY, FRANCE 

OI - P. MESTREAU ......CENS 

SACLAY, FRANCE 
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LUND 


OI - N. 
01 - K. 
OI — O. 
OP - B. 


CORYOON-PETERSON 
PETERS ......... 


.DANISH SPACE RES 
LyNGBY. DENMARK 
.DANISH SPACE RES 
LYNGBY. DENMARK 
.DANISH SPACE RES 
LYNGBY. DENMARK 
.DANISH SPACE RES 
LYNGBY. DENMARK 


INST 

INST 

INST 

INST 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL MEASURE THE RELATIVE COMPOSITION OF 
TFC ISOTOPES OF THE PRIMARY COSMIC RAYS BETWEEN BERYLLIUM AND 
IRON (Z FROM 4 TO 26) AND THE ELEMENTAL ABUNDANCES UP TO TIN 
(ZsSOI. CERENKOV COUNTERS AND HODOSCOPES WILL BE COUPLED WITH 
THE EARTH'S MAGNETIC FIELD TO BE USED AS A SPECTROMETER. THEY 
WILL DETERMINE CHARGE AND MASS OF COSMIC RAYS TO A PRECISION 
OF 10 PERCENT FOR ThE MOST ABUNDANT ELEMENTS OVER THE MOMENTUM 
RANGE FROM 2 TO 25 GEV/C. 


****** ************ ********** HEL I OS- A 


SPACECRAFT COMMON NAME- HELIOS-A 
ALTERNATE NAMES- MEL 10 — A. PL-741A 
NSSDC ID- HELIO-A 


LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 12/10/74 SPACECRAFT WEIGHT- 210. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- TITAN-CENT 

SPONSORING COUNTRY/ AGENCY 

FED REP OF GERMANY BMWF 

UNITED STATES NASA-OSS 

PLANNED ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC 

ORBIT PERIOD- 192. DAYS INCLINATION- 0. OEG 

PER I APSIS- 0.3 AU RAD APOAPSIS- AU RAO 


SPACECRAFT PERSONNEL C PM=PROJECT MANAGER. PS=PROJECT SCIENTIST, 
MG= PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 
PM - A. KUTZER ••.«••«••••••• GES FUR WELTRAUMFORSCH 

BONN, FED REP OF GF^ A 

PM - G.W. OUSLEY .............. NASA-GSFC RK 

GREENBELT. jA« | * 

PS - H. PORSCHE FOR P 1 . A l 

MUNICH OF GERMANY 

PS - J.H. TRAINOR ........... ..NAP"'^ 

MG - F.D. KOCHENDORFER . . . - .C ADOUARTER S 

qCX jHINGTON, DC 

SC - A.G. OPP •• - -NASA HEADQUARTERS 

.U|V V WASHINGTON, DC 
SPACECRAFT BRIEF ' _ CAj .UN 

THE WF’ vCV - ACECRAFT IS DESIGNED AS A SOLAR PROBE TO 
CARRY SCT^.^YJv^XPERIMENTS ON AN INTERPLANETARY MISSION 
APPROAF'^*™^* ABOUT 0.3 AU OF THE SUN. THE EXPERIMENTS WILL 
BE.. '' \ * 6RCWP OF GERMAN AND AMERICAN SCIENTISTS. WITH 

H* V^i-YING THE TITAN CENTAUR LAUNCH VEHICLE AND THE 

FEl _ REPUBLIC OF GERMANY SUPPLYING THE SPACECRAFT. 


HELIOS-A, FECHTIG 

EXPERIMENT NAME- MICROMETEOROID OETECTOR AND ANALYZER 
NSSDC ID- HELIO-A- 1 2 


LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE! SI- INTERPLANETARY PHYSICS INTERPLANETARY OUST 


HELIOS-A, GURNETT 

EXPERIMENT NAME- COARSE FREQUENCY. FINE TIME RESOLUTION 
SPECTRUM ANALYSIS 

NSSDC ID- HELIO-A-O* 

LAST REPORTED STATE- APPROVED 


OSS O I VI S I ON— PLANETARY PROGRAMS 

OISCIPLINEISI- 1 0 NOS PH • ♦ RADIO PHYSIC PARTICLES AND FIELDS 


EXPERIMENT 
PI - D.A. 
OI - P.S. 
OI - S.J. 
OI - R.G. 


PERSONNEL I PI =PR INC I PAL INVESTIGATOR. TL^TEAM LEADER 
OI=OTHER INVESTIGATOR. TM = TE AM MEMBER) 


GURNETT OF IOWA 

IOWA CITY. I A 

KELLOGG OF MINNESOTA 

MINNEAPOLIS, MN 

BAUER NASA— GSFC 

GREENBELT, MD 

STONE NASA— GSFC 

GREENBELT, MD 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL BE TO OBSERVE ELECTROSTATIC AND 
ELECTROMAGNETIC WAVE PHENOMENA OVER THE FREQUENCY RANGE FROM 
10 HZ TO 2 MHZ IN INTERPLANETARY SPACE BETWEEN I AND 0.3 AU. 
THE ANTENNA FOR THIS EXPERIMENT WILL CONSIST OF AN ELECTRIC 
DIPOLE WITH A TIP-TO-TIP LENGTH OF AT LEAST FIVE TIMES THE 
SPACECRAFT DIAMETER. THREE SPECTRUM ANALYZERS WHICH JOINTLY 
COVER THE FREQUENCY RANGE OF INTEREST (HELIO-A- 04, HELlO-A-05. 
AND HEL I O— A— 06 ) WILL BE USED. THE ANALYZER IN EXPERIMENT 
HEL I O— A— 04 WILL BE A 16-CHANNEL SPECTRUM ANALYZER FOR COARSE 
FREQUENCY RESOLUTION (30 PERCENT) AND HIGH TIME RESOLUTION 
<.LT. t SEC) OVER THE FREQUENCY RANGE FROM 10 HZ TO 100 KHZ. 


HELIOS-A. GURNETT — — 

EXPERIMENT NAME- FINE FREQUENCY. COARSE TIME RESOLUTION 
SPECTRUM ANALYSIS 


NSSDC ID- HEL I O— A— 0 5 


LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE (S)- IONOSPH. ♦ RADIO PHYSIC PARTICLES AND FIELDS 


EXPERIMENT PERSONNEL ( P I =PR INC I PAL INVESTIGATOR, TL=TEAM LEADER 
O I = OT HER INVESTIGATOR. TM = T=AM MEM9ER) 

PI - D.A. GURNETT OF IOWA 

IOWA CITY. IA 

□ I - P.S. KELLOGG OF MINNESOTA 

MINNEAPOLIS. MN 

OI - S.J. BAUER NASA-GSFC 

GREENBELT. MO 

OI - R.G. STONE ....NASA-GSFC 

GREENBELT, MD 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL BE TO OBSERVE ELECTROSTATIC ANO 
ELECTROMAGNETIC WAVE PHENOMENA OVER THE FREQUENCY RANGE FROM 
10 HZ TO 2 MHZ IN INTERPLANETARY SPACE BETWEEN I AND 0.3 AU. 
THE ANTENNA FOR THIS EXPERIMENT WILL CONSIST OF. AN ELECTRIC 
DIPOLE WITH A TIP-TO-TIP LENGTH OF AT LEAST FIVE TIMES THE 
SPACECRAFT DIAMETER. THREE SPECTRUM ANALYZERS WILL BE USED 
WHICH JOINTLY COVER THE FREQUENCY RANGE OF INTEREST 
I HELIO— A— 0 4. MEL I 0- A— 05 , AND HELIO-A-06). THE ANALYZER FOR 
HELIO-A-05 WILL BE A NARROW-BAND SWEEP FREQUENCY SPECTRUM 
ANALYZER FOR FINE FREQUENCY RESOLUTION <4 PERCENT) ANO LOW 
TIME RESOLUTION (LESS THAN 1 MIN) OVER THE FREQUENCY RANGE 
FROM 10 HZ TO 100 KHZ. 


EXPERIMENT PERSONNEL ( P I=PR INCI PAL INVESTIGATOR, TL=TEAM LEADER 
0 1= OT HER INVESTIGATOR. TM=TEAM MEMBER) 

PI - H. FECHTIG MPI — NUCLEAR PHYS 

HEIDELBERG. FED REP OF GERMANY 
OI - J. WEIHRAUCH ........... MPI 

HEIDELBERG. FEO REP OF GERMANY 

EXPERIMENT BRIEF DESCRIPTION 

THE AIM OF THE EXPERIMENT WILL BE TO INVESTIGATE SOME 

THEORIES ABOUT THE INTERPLANETARY OUST INCLUDING WHETHER 

<11 THE NUMBER OF PARTICLES INCREASES TOWARD THE SUN. (2) THE 
CUT-pFF FOR SMALL PARTICLES IS DEPENDENT ON THE DISTANCE FROM 
THE SUN BECAUSE SOLAR PRESSURE INCREASES NEARER THE SUN. AND 
(3) THE NUMBER DENSITIES OF PARTICLES CHANGE NEAR THE ORBITS 
OF PLANETS. THE KINETIC ENERGY OF DUST PARTICLES HITTING A 
TARGET WITH HIGH VELOCITY (SEVERAL KM/SEC) WILL CAUSE THE 
MATERIAL TO VAPORIZE AND BECOME PARTIALLY IONIZED- THE 

GENERATED PLASMA CLOUD CAN THEN BE SEPARATED BY APPROPRIATE 
VOLTAGES INTO ITS NEGATIVE (ELECTRON) PART AND INTO POSITIVE 
IONS. THE MASS AND THE ENERGY OF THE OUST PARTICLES WILL BE 
DETERMINED FROM THE IMPULSE HEIGHTS. A T I ME-OF-FL I GHT MASS 
SPECTROMETER IN CONNECTION WITH THE TARGET WILL ALLOW THE 
SMALL ION CLOUD TO BE ANALYZED. IN THIS WAV THE INVESTIGATION 
OF THE CHEMICAL COMPOSITION OF THE OUST PARTICLES WILL BECOME 
POSSIBLE. THE THRESHOLD FOR THE DETECTION OF A PARTICLE WILL 
BE ABOUT 10 TO THE MINUS IS GM. MASS AND ENERGY DETERMINATION 
WILL BE POSSIBLE FOR PARTICLES LARGER THAN ABOUT 10 TO THE 
MINUS 14 GM. FOR PARTICLES LARGER THAN 10 TO THE MINUS 13 GM. 
A MASS SPECTRUM MAY BE GATHERED. 


— HELIOS-A. GURNETT 

EXPERIMENT NAME- 50-KHZ TO 2-MHZ RADIO WAVE 

NSSDC ID- HELIO-A-06 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INE (S )- IONOSPH. ♦ RADIO PHYSIC PARTICLES AND FIELDS 


EXPERIMENT 
PI - D.A. 
OI - P.S. 
OI - S.J. 
OI - R.G. 


PERSONNEL 
GURNETT 
KELLOGG 
BAUER . . 
STONE .. 


( PI=PRINCIP AL INVESTIGATOR. TL = TE AM LEADER 
O I =OTHER INVESTIGATOR, TM=TEAM MEM3ER) 

OF IOWA 

IOWA CITY. IA 

OF MINNESOTA 

MINNEAPOLIS. MN 

NASA-GSFC 

GREENBELT, MD 

• NASA-GSFC 

GREENBELT. MD 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF A DUAL STEP-FREQUENCY 
RADIOMETER <5 KHZ BANDWIDTH), OPERATING BETWEEN 50 KHZ AND 2 
MHZ IN A VARIABLE NUMBER OF STEPS. THE RADIOMETER WILL BE 
COUPLED TO A DIPOLE ANTENNA SHARED WITH TWO OTHER SPECTRUM 
ANALYZERS. WHICH WILL COVER THE 10 HZ TO 100 KHZ SPECTRAL 
RANGE. THE PURPOSE OF THIS EXPERIMENT WILL BE TO STUDY TYPE 
III SOLAR RADIO BURSTS. 
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HELIOS-A. KEPPLER 

EXPERIMENT NAME- -ENERGETIC ELECTRON DETECTOR 

NSSDC ID- HELIO-A-IO 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
D I SC I PL I NE (SI— PARTICLES AND FIELDS 


EXPERIMENT 
PI - E. . 
□ I - B. 

01 - D.J. 


PERSONNEL' <PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER 
OI = OTHER INVESTIGATOR, TM= TEAM MEMBER) 

KEPPLER . MP I — AERONOMY 

LINDAU. FED REP OF GERMANY 

V ILKEN AERONOMY 

LINDAU. FEO REP OF GERMANY 

WILLIAMS NOAA-ERL 

BOULDER. CO 


EXPERIMENT BRIEF DESCRIPTION 

ELECTRONS WITH ENERGIES BETWEEN 40 KEV AND 1 MEV WILL BE 
ENERGY-SELECTED BY TWO PERMANENT MAGNETS AND COUNTED BY 
SEMICONDUCTOR DETECTORS. PROTONS WILL BE DEFLECTED AND COUNTED 
SEPARATELY. THE POINTING DIRECTION WILL RE WITHIN THE ECLIPTIC 
PLANE WITH AN APERTURE ANGLE OF ABOUT 20 DEG. THE TIME 
RESOLUTION WILL BE ON THE ORDER OF MINUTES. 


HELIOS-A, KUNDT 


EXPERIMENT NAME- CELESTIAL MECHANICS 
NSSDC ID- HELIO-A-14 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INE< S>- ASTRONOMY CELESTIAL MECHANICS 


EXPERIMENT PERSONNEL ( P I =PR I NCI PAL INVESTIGATOR. TL = TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - W. KUNDT .......U OF HAMBURG 

HAMBURG. FED REP OF GERMANY 

01 - W.G. MELOOURNE 

PASADENA. CA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL USE THE TRACKING OATA TO 
DETAILED SPACECRAFT ORBIT AND IMPROVEO KNOWLEDGE 
ORBITAL ELEMENTS OF THE EARTH-MOON SYSTEM AND 
RELATIVITY PARAMETERS. 


OBTAIN A 
OF THE 
GENERAL 


EXPERIMENT PERSONNEL ( P I =PR INC I P AL INVESTIGATOR. TL = TEAM LEADER 
OI = OTMER INVESTIGATOR. TM=TE AM MEMBER! 


PI - C. LEINERT LAND OBS 

HEIDELBERG. FED REP OF GERMANY 

01 - E. PI TZ LAND OBS 

HEIDELBERG. FEO REP OF GERMANY 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF THREE PHOTOMETERS 
LOOK tNG AT 15 DEG. 30 DEG. AND 90 DEG FROM THE ECLIPTIC. THESE 
PHOTOMETERS WILL OBSERVE THE INTENSITY AND POLARIZATION OF THE 
ZODIACAL LIGHT IN UV, BLUE. AND VISUAL BANDS. THE PURPOSE OF 
THIS EXPERIMENT WILL BE TO OBTAIN INFORMATION ABOUT THE 
SPATIAL DISTRIBUTION. SIZE. AnO NATURE OF INTERPLANETARY OUST 
PARTICLES. 


- HELIOS-A. NESS 


EXPERIMENT NAME- FLU XG ATE MAGNETOMETER FOR AVERAGE FlELOS 
NSSDC ID- HELIO-A-02 


LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISC IPLINE(S)- PARTICLES AND FlELOS 


EXPERIMENT PERSONNEL I PI =PR INC I PAL INVESTIGATOR. TL=TEAN LEADER 
0| = OTHER INVESTIGATOR. TM = TE AM MEMBER) 


PI - N.F. NESS NASA— GSFC 

GFEENBELT. MD 

01 - F. MAR I AN I OF AQUILA 

AOUILA. tTALY 

01 - L.F. BURLAGA NASA-GSFC 

GREENBELT. MD 

01 - S.C. CANTARANO ...U OF ROME 

ROME, ITALY 


EXPERIMENT BRIEF DESCRIPTION 

A TRI AXIAL FLJXGATE MAGNETOMETER WILL MEASURE 
INTERPLANETARY MAGNETIC FIELD DIRECTIONS ANO MAGNITUDES IN THE 
FOLLOWING THREE RANGES (AND ACCURACIES) — 25 GAMMAS (0.1 

GAMMA), 75 GAMMAS (0.3 GAMMA). 225 GAMMAS (0.9 GAMMA). AT LOW 
TELEMETRY BIT RATES. AVERAGES ANO VARIANCES WILL BE COMPUTED 
ONBOARD FOR TRANSMISSION TO EARTH. 


HELIOS-A. NEUBAUEP 


EXPERIMENT NAME- FLUXGATE MAGNETOMETER FOR FIELD 
FLUCTUATIONS 


NSSDC ID- HEL IO- A-0 I 


HELIOS-A, KUNOW 


LAST REPORTED STATE- APPROVED 


EXPERIMENT NAME- COSMIC-RAY PARTICLES 
NSSDC ID- HEL 10— A— 07 


OSS DIVISION- PLANETARY PROGRAMS 
DISC IPLINECS)- PARTICLES AND FlELOS 


LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISC IPL INE( S>- PARTICLES AND FlELOS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TE AM LEAOER 
O l =OTH£R INVESTIGATOR, TM= TEAM MEMBER) 

PI - H. KUNOW OF KIEL 

KIEL. FED REP OF GERMANY 

01 - G. WIBBERENZ OF KIEL 

KIEL. FED REP OF GERMANY 

□ I - G. GREEN OF KIEL 

KIEL, FEO REP OF GERMANY 

□ I - M. MUELLER-MELLIN OF KIEL 

KIEL. FEO REP OF GERMANY 

D I - H. WITTE OF KIEL 

KIEL. FEO REP OF GERMANY 

OI - H. HEMPE OF KIEL 

KIEL. FED REP OF GERMANY 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO MEASURE SOLAR ANO 
GALACTIC. PROTON, ELECTRON, AND ALPHA-PARTI CLE FLUXES. 
SPECTRA, AND DIRECTIONAL CHARACTERISTICS AS FUNCTIONS OF 
DISTANCE FROM THE SUN. THE INSTRUMENTATION TO BE USEO WILL 
CONSIST OF FIVE SEMICONDUCTOR DETECTORS AND A SAPPHIRE 

CERENKOV DETECTOR ENCLOSED BY AN ANTICOINCIDENCE CYLINDER. 
THE EXPERIMENT WILL BE CAPABLE OF DETECTING PARTICLES FROM t 
TO 1000 MEV/NUCLEON. THE MEASUREMENTS WILL BE CORRELATED WITH 
THOSE FROM AN IDENTICAL DETECTOR ON HELlOS-B. WITH THOSE FROM 
OTHER HELIOS-A EXPERIMENTS. AND WITH DATA FROM SATELLITES IN 
EARTH ORBIT. 


HELIOS-A. LEINERT 


EXPERIMENT NAME- ZODIACAL LlGhT PHOTOMETER 

NSSDC ID- HEL 10 -A- 11 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE! S>- INTERPLANETARY PHYSICS ZODIACAL LIGHT 


EXPERIMENT PERSONNEL ( PI =PR INC I PAL INVESTIGATOR. TL =TE AM LEADER 
01 = OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - F.M. NEUBAUER BRAUNSCHWEIG TECH U 

BRAUNSCHWEIG. FED REP OF GERMANY 
01 - A. MAIER ...... .........BRAUNSCHWEIG TECH U 

BRAUNSCHWEIG. FED REP OF GERMANY 

EXPERIMENT BRIEF DESCRIPTION 

A TRI AXIAL FLUXGATE MAGNETOMETER WILL MEASURE VECTOR 
COMPONENTS OF THE MAGNETIC FIELD WITH MAGNITUDE UP TO 102.4 
GAMMAS (RESOLUTION 0.4 GAMMA) AND WITH MAGNITUDES UP TO 409.6 
GAMMAS (RESOLUTION. t.2 GAMMA). ONE VECTOR MEASUREMENT PER 2 
SEC WILL BE OBTAINED IN THE NORMAL MODE. EIGHT MEASUREMENTS 
PER SEC WILL BE OBTAINED IN THE SHOCK MODE TO BE USEO FOR 
INTERVALS OF ABOUT 3 MIN. THUS. THE QUASI -STATIC COMPONENT ANO 
FLUCTUATING COMPONENTS OF THE INTERPLANETARY MAGNETIC FIELD 
WILL BE STUDIED. 

HELIOS-A. NEUBAUER 

EXPERIMENT NAME- SEARCH COIL MAGNETOMETER 

NSSOC ID- HEL ID- A-0 3 

LAST REPORTED STATE- APPROVEO 


OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINE(S)- PARTICLES AND FlELOS 

EXPERIMENT PERSONNEL I PI *PR INC I PAL I NVEST t GATOR. TL=TE AM LEADER 
OI=OTHER INVESTIGATOR. TM = TE AM MEMBER) 

PI - F.M. NEUBAUER •••.•.••.•••BRAUNSCHWEIG TECH U 

BRAUNSCHWEIG, FEO REP OF GERMANY 
01 - G. DEHMEL ••••••••••••••BRAUNSCHWEIG TECH U 

BRAUNSCHWEIG, FED REP OF GERMANY 

EXPERIMENT BRIEF DESCRIPTION 

MAGNETIC FLUCTUATIONS IN THE FREQUENCY RANGE 5 HZ TO 3 
XHZ WILL BE MEASURED BY A TRIAXIAL SEARCH-COIL MAGNETOMETER. 
FOR THE AXIS PARALLEL TO THE SPACECRAFT SPIN AXIS. SPECTRAL 
RESOLUTION WILL BE OBTAINED. 8ECAUSE OF THE LOW DATA RATE 
AVAILABLE, SHORT-TERM HIGH— RESOLUTION DATA ON EVENTS (SHOCKS) 
WILL BE ACCOMPLISHED USING ONBOARD DATA STORAGE. 
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HEL I OS— A , ROSENBAUER 

EXPERIMENT NAME- PLASMA DETECTORS 

NS S DC I O— HEL I O- A- 09 

LAST REPORTED STATE- APPROVED 


SPACECRAFT BRIEF DESCRIPTION 

THE HELIOS-B SPACECRAFT IS DESIGNED AS A SOLAR PROBE TO 
CARRY SCIENTIFIC EXPERIMENTS ON AN INTERPLANETARY MISSION 
APPROACHING TO ABOUT 0.3 AU OF THE SUN. THE EXPERIMENTS WILL 

BE PROVIDED BY A GROUP OF GERMAN AND U.S. SCIENTISTS. WITH 

NASA SUPPLYING THE TITAN CENTAUR LAUNCH VEHICLE AND THE 

FEDERAL REPUBLIC OF GERMANY SUPPLYING THE SPACECRAFT. 


HELIOS-B. FECMTIG 

□SS DIVISION- PLANETARY PROGRAMS 

OISCIPLINEISl- PARTICLES ANO FIELDS EXPERIMENT NAME- MI CROMET EORO I O DETECTOR AND ANALYZER 


EXPERIMENT PERSONNEL C P I=PR I NCI PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - H.R. ROSENBAUER «.««..«. ..MPI— EXTRA TERR PHYS 

GARCHING. FED REP OF GERMANY 
01 - H. PELLKOFER ••••••••• ..MPI 

GARCHING, FED REP OF GERMANY 
01 - J.H. WOLFE ........... ....NASA-ARC 

MOFFETT FIELD, CA 

EXPERIMENT BRIEF DESCRIPTION 

THESE THREE DETECTORS WILL BE USED TO STUDY THE 

DIRECTIONAL INTENSITY OF THE PROTONS, ALPHA PARTICLES. AND 
ELECTRONS IN THE SOLAR WIND. A QUADR I SPHER I CAL ANALYZER WITH 
AN ENERGY PER CHARGE RANGE OF 231 V TO 16 KV. AN ANGULAR 
RESOLUTION DF 5 OEG IN AZIMUTH AND 5 DEG IN ELEVATION, AND A 
TIME RESOLUTION OF 30 SEC WILL BE USED TO OBSERVE PROTONS AND 
ALPHA PARTICLES. A HEMISPHERICAL ANALYZER WILL ALSO BE USED TO 
DETECT PROTONS AND ALPHA PARTICLES. ANOTHER HEMISPHERICAL 
ANALYZER WITH 10 ENERGY/CHARGE STEPS BETWEEN 16 V AND I XV. 
WILL BE USED TO OBSERVE ELECTRONS. MEASUREMENTS WILL BE MADE 
IN EIGHT EQUAL AZIMUTHAL SECTORS <45 OEG). THE INTEGRATION 
ANGLE IN ELEVATION WILL BE ABOUT 100 OEG. 

HEL I OS— A. TRAINOR — 

EX PER I ME NT NAME- GALACTIC AND SOLAR COSMIC RAYS 

NSSDC ID- HEL 10— A— 08 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
OISCIPLINEIS)- PARTICLES ANO FIELOS 


EXPERIMENT 
PI - J.H. 
01 - E.C. 
OI - B.J. 
01 - F.B. 
01 - K.G. 


PERSONNEL < P1=PR I NCI PAL INVESTIGATOR, TL=TEAM LEADER 
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER) 


TRAINOR NASA-GSFC 

GREENBELT, MO 

ROELOF ••.•..••••••..APPLIED PHYSICS LAB 

SILVER SPRING, MD 

TEEGARDEN .NASA-GSFC 

GREENBELT, MD 

MCDONALD ....NASA-GSFC 

GREENBELT, MD 
MCCRACKEN ••••••. ....U OF ADELAIDE 

ADELAIOE, AUSTRALIA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF THREE PARTICLE 
TELESCOPES DESIGNED TO MEASURE THE ENTIRE ENERGY RANGE OF 0.1 
TO ABOUT 800 MEV FOR PROTONS ANO HEAVIER PARTICLES <Z LESS 
THAN 10) AND OF 0.05 TO 5 MEV FOR ELECTRONS. ENERGY SPECTRA, 
AND CHEMICAL AND ISOTOPIC COMPOSITION OF GALACTIC AND SOLAR 
COSMIC RAYS WILL BE STUDIED. ADDITIONALLY. AN X-RAY COUNTER 
WILL MONITOR THE SOLAR X-RAY EMISSION. THE THREE TELESCOPES 
WILL BE CONSTRUCTED FROM SOLID-STATE DETECTORS. THE TELESCOPES 
AND THE X-RAY COUNTER WILL LOOK INTO THE ECLIPTIC PLANE. 


*************************** * HELIOS-B 


SPACECRAFT COMMON NAME- HELIOS-B 
ALTERNATE NAMES- HELIQ-B, PL-751A 
NSSDC ID- HEL 10— B 


LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH OATE- JAN. 76 SPACECRAFT WEIGHT- 210. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITEO STATES 
LAUNCH VEHICLE- TITAN-CENT 

SPONSORING COUNTRY/AGENCY 

FED REP OF GERMANY BMWF 

UNITED STATES NASA-OSS 


PLANNED ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC 
ORBIT PERIOD- 192. DAYS 
PER I APSI S— 0.3 AU RAD 


INCLINATION- 
APO APS I S— 


0. DEG 
AU RAD 


SPACECRAFT PERSONNEL < PM= PROJECT MANAGER. PS=PROJECT SCIENTIST. 

M G= PRO GR A M MANAGER. SC=PROGRAM SCIENTIST) 

PM - A. KUTZER GES FUR WELTRAUMFOPSCH 

BONN, FED REP OF GERMANY 

PM - G.W. OUSLEY ••••••• ..NASA-GSFC 

GREENBELT, MD 

PS - H. PORSCHE ORG FOR SPACE RES 

MUNICH, FED REP OF GERMANY 

PS - J.H. TRAINOR .NASA-GSFC 

GREENBELT, MO 

MG - F.D. KOCHENDORFER ..NASA HEADQUARTERS 

WASHINGTON, DC 

SC - A.G. OPP ••..••..•••...•••NASA HEADQUARTERS 

WASHINGTON, DC 


NSSDC ID- KELIO-B-1 2 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISC IPLINE( S>- INTERPLANETARY DUST 

EXPERIMENT PERSONNEL < P l =PR INC I P AU INVESTIGATOR. TL=TE AM LEADER 
OI=OTHEP INVESTIGATOR. TM=TE AM MEMBER) 

PI - H. FECHTIG MP I —NUCLEAR PHYS 

HEIDELBERG. FED REP OF GERMANY 
OI - J. WEIHRAUCH ...........MPI 

HE 1 0EL9ERG. FED PEP OF GERMANY 

EXPERIMENT BRIEF DESCRIPTION 

THE AIM OF THE EXPERIMENT WILL BE TO INVESTIGATE SOME 
THEORIES ABOUT THE INTERPLANETARY DUST INCLUDING WHETHER — 
(1) THE NUMBER OF PARTICLES INCREASES TOWARD THE SUN, <2) THE 
CUT-OFF FOR SMALL PARTICLES IS DEPENDENT ON THE DISTANCE FROM 
THE SUN BECAUSE SOLAR PRESSURE INCREASES NEARER THE SUN. AND 
< 3 ) THE NUMBER DENSITIES OF PARTICLES CHANGE NEAR THE ORBITS 
OF PLANETS. THE KINETIC ENERGY OF DUST PARTICLES HITTING A 
TARGET WITH HIGH VELOCITY < SEVERAL KM/SEC) WILL CAUSE THE 
MATERIAL TO VAPORIZE AND BECOME PARTIALLY IONIZED. THE 

GENERATED PLASMA CLOUD CAN THEN BE SEPARATED BY APPROPRIATE 
VOLTAGES INTO ITS NEGATIVE < ELECTRON ) PART AND INTO POSITIVE 
IONS. FROM THE IMPULSE HEI6HTS. THE MASS ANO THE ENERGY OF THE 
DUST PARTICLES WILL 3E DETERMINED. A T I ME-OF-FL I GHT MASS 
SPECTROMETER IN CONNECTION WITH THE TARGET WILL ALLOW THE 
SMALL ION CLOUD TO BE ANALYZED. IN THIS WAY THE INVESTIGATION 
OF THE CHEMICAL COMPOSITION OF THE DUST PARTICLES WILL BECOME 
POSSIBLE. THE THRESHOLD FOR THE DETECTION OF A PARTICLE WILL 
BE ABOUT 10 TO THE MINUS 15 GM. MASS AND ENERGY DETERMINATION 
WILL BE POSSIBLE FOR PARTICLES LARGER THAN ABOUT 10 TO THE 
MINUS 14 GM. FOR PARTICLES LARGER THAN 10 TO THE MINUS 13 GM . 
A MASS SPECTRUM MAY BE GATHERED. 

HELIOS-B, GURNETT 

EXPERIMENT NAME- COARSE FREQUENCY, FINE TIME RESOLUTION 
SPECTRUM ANALYSIS 

NSSOC ID- HELIO-B-04 

LAST REPORTEO STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

OISCIPLINE(S)- IONOSPH. ♦ RADIO PHYSIC PARTICLES AND FIELDS 


EXPERIMENT PERSONNEL < P I =PR INCI PAL INVESTIGATOR, TL=TEAM LEADER 
OI =OTHER INVESTIGATOR. TM=T=AM MEMBER) 

PI - 0 • A • GURNETT OF IOWA 

IOWA CITY. IA 

OI - P.S. KELLOGG OF MINNESOTA 

MINNEAPOLIS. MN 

OI - S.J. BAUER NASA-GSFC 

GREENBELT, MD 

OI - R.G. STONE .NASA-GSFC 

GREENBELT. MO 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL BE TO OBSERVE ELECTROSTATIC ANO 
ELECTROMAGNETIC WAVE PHENOMENA OVER THE FREQUENCY RANGE FROM 
10 HZ TO 2 MHZ IN I NT ER PLANET ARY SPACE BETWEEN 1 AND 0.3 AU. 
THE ANTENNA FOR THIS EXPERIMENT WILL CONSIST OF AN ELECTRIC 
DIPOLE WITH A TIP-TO-TIP LENGTH OF AT LEAST FIVE TIMES THE 
SPACECRAFT DIAMETER. THREE SPECTRUM ANALYZERS WILL BE USED 
WHICH JOINTLY COVER THE FREQUENCY RANGE OF INTEREST 
(HELIO-B-04, HEL 10— B— 05 , AND HELIO-0-O6). THE ANALYZER IN 
EXPERIMENT HELIO-B-04 WILL BE A 16-CHANNEL SPECTRUM ANALYZER 
FOR COARSE FREQUENCY RESOLUTION <30 PERCENT) ANO HIGH TIME 
RESOLUTION l.LT. 1 SECOND) OVER THE FREQUENCY RANGE FROM 10 KZ 
TO 100 KHZ. 


HELIOS-B. GURNETT 


EXPERIMENT NAME- FINE FREQUENCY, COARSE TIME RESOLUTION 
SPECTRUM ANALYSIS 


NSSDC 10- HELIO-B-05 

LAST REPORTEO STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE (S )- IONOSPH. ♦ RADIO PHYSIC PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL < P I =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
O I =OT HER INVESTIGATOR, TW = TE4M MEMBER) 

PI - D.A. GURNETT U OF IOWA 

IOWA CITY, IA 

□I - P.S. KELLOGG •••....••••..U OF MINNESOTA 

MINNEAPOLIS. MN 
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01 - 


s. J 


BAUER 


HELIOS-8. KUNOW 


NASA— GSFC 
GREENBELT. MD 
01 - R.G. STONE ..NASA-GSFC 

GREENBELT. MO 

EXPERIMENT BRIEF DESCRIPTION • 

THIS EXPERIMENT WILL BE TO OBSERVE ELECTROSTATIC ANO 
ELECTROMAGNETIC WAVE PHENOMENA OVER THE FREQUENCY RANGE FROM 
10 HZ TO 2 MHZ IN INTERPLANETARY SPACE BET VEEN I ANO 0*3 AU . 
THE ANTENNA FOR THIS EXPERIMENT WILL CONSIST OF AN ELECTRIC 
DIPOLE WITH A TIP-TO-TIP LENGTH OF AT LEAST FIVE TIMES THE 
SPACECRAFT DIAMETER. THREE SPECTRUM ANALYZERS WILL BE USED 
WHICH JOINTLY COVER THE FREQUENCY RANGE OF INTEREST 
CHELIO-B-OA. MELIO-B-05. AND HELIO-B-06). THE ANALYZER FOR 
HELIO-B-OS WILL BE A NARROW-BAND SwEEP FREQUENCY SPECTRUM 
ANALYZER FOR FINE FREQUENCY RESOLUTION <* PERCENT! AND LOW 
TIME RESOLUTION {ABOUT 1 MINUTE) OVER THE FREQUENCY RANGE FROM 
10 HZ TO 100 KHZ. 

— — HEL I OS-D . GURNETT ■— 

EXPERIMENT NAME- SO-KHZ TO 2-MHZ RADIO WAVE 

NSSDC ID- HELI0-B-06 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INE( S)- I ONOSPH • ♦ RADIO PHYSIC PARTICLES ANO FIELDS 


EXPERIMENT 
PI - D.A. 
0( - P.S* 
01 - S.J. 
01 - R.G. 


personnel c pi=principal investigator* tl^team leader 

O I = OTHER INVESTIGATOR. TM=TEAM MEMBER) 


GURNETT •••••.. •••••*U OF IOWA 

IOWA CITY. IA 

KELLOGG ••••..*...• ..U OF MINNESOTA 
MINNEAPOLIS. MN 

BAUER .......NASA-GSFC 

GREENBELT. MO 

STONE ..NASA-GSFC 

GREENBELT, MD 


EXPERIMENT BRIEF DESCRIPTION 

THE EXPERIMENT WILL CONSIST OF A DUAL STEP-FREQUENCY 
RADIOMETER (5 KHZ BANDWIDTH). OPERATING BETWEEN 50 KHZ AND 2 
MHZ IN A VARIABLE NUMBER OF STEPS. THE RADIOMETER WILL BE 
COUPLEO TO A DIPOLE ANTENNA SHARED WITH TWO OTHER SPECTRUM 
ANALYZERS WHICH WILL COVER THE 10-HZ TO 100-KHZ SPECTRAL 
RANGE. THE PURPOSE OF THE EXPERIMENT WILL BE TO STUDY TYPE III 
SOLAR RADIO BURSTS. 


HELIOS-B. KEPPLEP 

EXPERIMENT NAME- ENERGETIC ELECTRON DETECTOR 
NSSDC ID- HEL I 0-0— 1 0 


LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISC IPL INEI S)- PARTICLES AND FIELDS 


EXPERIMENT PERSONNEL C P I =PR I NCI PAL INVESTIGATOR. TLsTEAM LEADER 
O I = OTHER INVESTIGATOR. T Ms TEAM MEMBER) 

PI - E. KEPPLCR MPI-AEPONOMY 

LINDAU. FEO REP OF GERMANY 

01 - B. WILKEN ....MPI-AEPONOMY 

LINDAU. FEO REP OF GERMANY 

□ I - D.J. WILLIAMS NO A A —ERL 

BOULDER, CO 


EXPERIMENT BRIEF DESCRIPTION 

ELECTRONS WITH ENERGIES BETWEEN AO KEV AND 1 MEV WILL BE 
ENERGY SELECTED BY Two PERMANENT MAGNETS AND COUNTED BY 
SEMICONDUCTOR DETECTORS. PROTONS WILL BE DEFLECTEO AND COUNTED 
SEPARATELY. THE POINTING DIRECTION WILL BE WITHIN THE ECLIPTIC 
PLANE WITH AN APERTURE ANGLE OF ABOUT 20 OEG. THE TIME 
RESOLUTION WILL BE ON THE ORDER OF MINUTES. 


M EL I OS— B , KUNDT 


EXPERIMENT NAME- CELESTIAL MECHANICS 
NSSDC ID- HELIU-B— IA 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INEI S>- ASTRONOMY CELESTIAL MECHANICS 


EXPERIMENT PERSONNEL ( P I = PR | NC I PAL INVESTIGATOR. TL^TEAM LEADER 
01 = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - W. KUNDT U OF HAMBURG 

HAMBURG. FEO REP GER 

01 - W.G. MELBOURNE ........... NASA -JPL 

PASADENA, CA 


EXPERIMENT BRIEF DESCRIPTION 
THIS EXPERIMENT WILL 
DETAILED SPACECRAFT ORBIT 
ORBITAL ELEMENTS OF THE 
RELATIVITY PARAMETERS. 


USE THE TRACKING DATA TO OBTAIN A 
AND IMPROVED KNOWLEDGE OF THE 
EARTH-MOON SYSTEM ANO GENERAL 


EXPERIMENT NAME- COSMIC-RAY PARTICLES 

NSSDC ID- MELIO-B— 0 7 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINED >- PARTICLES ANO FIELOS 

EXPERIMENT PERSONNEL ( PI =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTMER INVESTIGATOR. TN=TEAN MEM8ER) 

PI - H. KUNOW ............... U OF KIEL 

KIEL. FED PEP OF GERMANY 

01 - G. WIBBERENZ OF KIEL 

KIEL. FEO REP OF GERMANY 

OI - G. GREEN OF KIEL 

KIEL. FED REP OF GERMANY 

01 - M. MUELLER-MELL IN OF KIEL 

KIEL. FED PEP OF GERMANY 

OI - H. WITTE OF KIEL 

KIEL. FED REP OF GERMANY 

OI - H. HEMPE OF KIEL 

KIEL. FED REP OF GERMANY 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO MEASURE SOLAR AND 
GALACTIC*. PROTON. ELECTRON. AND ALPHA-PARTICLE FLUXES. 
SPECTRA. AND DIRECTIONAL CHARACTERISTICS AS FUNCTIONS OF 
DISTANCE FROM THE SUN. THE INSTRUMENTATION TO BE USED WILL 
CONSIST OF FIVE SEMICONDUCTOR DETECTORS AND A SAPPHIRE 

CERENKOV DETECTOR ENCLOSED BY AN ANTICOINCIDENCE CYLINDER. 
THE EXPERIMENT WILL BE CAPABLE OF DETECTING PARTICLES FROM 1 
TO 1000 MEV/NUCLEON. THE MEASUREMENTS WILL BE CORRELATED WITH 
THOSE FROM AN IDENTICAL DETECTOR ON HELIOS-A. WITH THOSE FROM 
OTHER HELIOS-8 EXPERIMENTS. AND WITH DATA FROM SATELLITES IN 
EARTH ORBIT. 


HELIOS-B. LEIN ER T — 

EXPERIMENT NAME- ZODIACAL LIGHT PHOTOMETER 

NSSDC ID- HELIO-B-lt 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPLINECS)- ZODIACAL LIGHT INTERPLANETARY PHYSICS 


EXPERIMENT PERSONNEL < P 1 =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM = TE AM MEMBER* 


PI - C. LEINERT LAND OBS 

HEIDELBERG. FEO REP OF GERMANY 

OI - E. PITZ LAND OBS 

HEIDELBERG. FED REP OF GERMANY 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF THREE PHOTOMETERS 
LOOKING AT IS DEG. 3C DEG. AND 90 OEG FROM THE ECLIPTIC. THESE 
PHOTOMETERS WILL OBSERVE THE INTENSITY AND POLARIZATION OF THE 
ZOOIACAL LIGHT IN WHITE LIGHT AND IN UV. BLUE. AND VISUAL 
BANDS. THE PURPOSE OF THIS EXPERIMENT WILL BE TO OBTAIN 
INFORMATION ABOUT THE SPATIAL DISTRIBUTION. SIZE. AND NATURE 
OF INTERPLANETARY DUST PARTICLES. 


HELIDS-B. NESS 


EXPERIMENT NAME- FLU XG ATE MAGNETOMETER FOR AVERAGE FIELOS 

NSSOC ID- HELIO-B-02 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISC IPL INE(S)- PARTICLES AND FIELOS 


EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR, TL= TEAM LEADER 
OI=OTMER INVESTIGATOR. TM=TEAM MEMBER) 


PI - N.F. NESS ..NASA-GSFC 

GREENBELT, MO 

OI - F. MAR I AN I «.U OF AQUILA 

AOUILA. ITALY 

OI - L.F. BURLAGA ..NASA-GSFC 

GREENBELT. MO 

OI - S.C. CANTARANO OF ROME 

ROME. ITALY 


EXPERIMENT BRIEF DESCRIPTION 

A TRIAXIAL FLU XG ATE MAGNETOMETER WILL MEASURE 

INTERPLANETARY MAGNETIC FIELD DIRECTIONS. ANO MAGNITUDES IN 
THE FOLLOWING THREE RANGES CANO ACCURACIES) — 25 GAMMAS <0.1 
GAMMA), 75 GAMMAS (0.3 GAMMA). 225 GAMMAS <0.9 GAMMA). AT LOW 
TELEMETRY BIT RATES. AVERAGES ANO VARIANCES WILL BE COMPUTED 
ONBOARD FOR TRANSMISSION TO EARTH. 


HELIOS-B. NEUBAUER 

EXPERIMENT NAME- FLU XG AT E MAGNETOMETER FOR FIELD 
FLUCTUAT IONS 


NSSDC ID- KCL 10-8-0 1 
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LAST REPORTED STATE- APPROVED 


oss division- planetary programs 
Disc IPLINEI SI- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I=PR INC IPAL INVESTIGATOR. TL=TEAM LEADER 
O I = OTHER INVESTIGATOR. TM^TEAM MEMBER I 
PI - F.M. NEUBAUER ......... ... BRAUNSCHWEIG TECH U 

BRAUNSCHWEIG. FED REP OF GERMANY 
01 - A. MAlER ...............BRAUNSCHWEIG TECH U 

BRAUNSCHWEIG. FED PEP OF GERMANY 

EXPERIMENT BRI£p DESCRIPTION 

A TRIAXIal FLUXGATE MAGNETOMETER WILL MEASURE VECTOR 
COMPONENTS OF THE MAGNETIC FIELD WITH MAGNITUDE UP TO 102. A 
GAMMAS I RESOLUTION 0.4 GAMMA I AND W I TH MAGNITUDES UP TO 409.6 
GAMMAS (RESOLUTION 1.2 GAMMA). ONE VECTOR MEASUREMENT PER 2 
SEC WILL BE OBTAINED IN THE NORMAL MODE. EIGHT MEASUREMENTS 
PER SEC W ILL BE OBTAINED IN THE SHOCK MODE TO BE USED FOR 
INTERVALS OF ABOUT 3 MIN. THUS. THE QUASI-STATIC COMPONENT AND 
FLUCTUATING COMPONENTS OF THE INTERPLANETARY MAGNETIC FIELD 
WILL BE STUDIED. 

— - — HELIOS-B. NEUBAUER — 

EXPERIMENT NAM$- SEARCH COIL MAGNETOMETER 

NSSDC ID- HELIQ-B-03 

LAST REPORTEO STATE- APPROVED 


oss division- Planetary programs 

DISCIPLINED)- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I = PR I NCI PAL INVESTIGATOR. TL=T£ AM LEADER 
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - F.M. NEUBAUER ... ......... BR AUNSCHWE 1 G TECH U 

BRAUNSCHWEIG. FED REP OF GERMANY 
01 - G. DENMEL ..............BRAUNSCHWEIG TECH U 

BRAUNSCHWEIG, FED REP OF GERMANY 

EXPERIMENT BRIEF DESCRIPTION 

MAGNETIC FLUCTUATIONS IN THE FREQUENCY RANGE 5 HZ TO 3 
KHZ WILL BE MEASURED BY A TRIAXIAL SEARCH-COIL MAGNETOMETER. 
FOR THE AXIS PARALLEL TO THE SPACECRAFT SPIN AXIS. SPECTRAL 
RESOLUTION DILL BE OBTAINED. BECAUSE OF THE LOW DATA RATE 
AVAILABLE, SHORT-TERM HIGH-RESOLUTION DATA ON EVENTS (SHOCKS) 
WILL BE OBTAINED USING ONBOARD DATA STORAGE. 

HELIOS'S. ROSENBAUER 

EXPERIMENT NAME— PLASMA DETECTORS 

NSSDC ID- HELI0-B-09 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINED)- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I=PR I NC l PAL INVESTIGATOR. TL=TEAM LEADER 
O I = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - H.R. ROSENBAUER MP I -E XTR A TERR PHYS 

GARCHING. FEO REP OF GERMANY 

01 - H. PELLKOFER MP I 

GARCHING. FEO REP OF GERMANY 
01 - J.H. WOLFE .... .......... .NASA — ARC 

MOFFETT FIELO. CA 

EXPERIMENT BRIEF DESCRIPTION 

THESE THREE DETECTORS WILL BE USED TO STUDY THE 

DIRECTIONAL INTENSITY OF THE PROTONS, ALPHA PARTICLES. AND 
ELECTRONS IN THE SOLAR WIND. A QUADR I SPHER I CAL ANALYZER WITH 
AN ENERGY PER CHARGE RANGE OF 231 V TO 16 KV . AN ANGULAR 
RESOLUTION OF 5 DEG IN AZIMUTH AND 5 DEG IN ELEVATION, AND A 
TIME RESOLUTION OF 30 SEC WILL BE USED TO OBSERVE PROTONS ANO 
ALPHA PARTICLES. A HEMISPHERICAL ANALYZER WILL ALSO BE USED TO 
DETECT PROTONS AND ALPHA PARTICLES. ANOTHER HEMISPHERICAL 
ANALYZER WITH |0 ENERGY/CHARGE STEPS BETWEEN 16 V AND I KV, 
WILL BE USED TO OBSERVE ELECTRONS. MEASUREMENTS WILL BE MADE 
IN EIGHT EQUAL AZIMUTHAL SECTORS (45 DEG). THE INTEGRATION 
ANGLE IN ELEVATION WILL BE ABOUT 100 DEG. 

HELIOS'S. TRAINOR 

EXPERIMENT NAME— GALACTIC AND SOLAR COSMIC RAYS 

NSSDC ID- HELIO-B-08 

LAST REPORTEO STATE- APPROVED 


oss division- planetary programs 

OISCIPL INEC5I- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL= TE AM LEADER 
OI = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - J.H. TRAINOR ........... ..NASa-GSFC 

GR6ENBELT. MD 

01 - E.C . ROEloF ..............APPLIED PHYSICS LAB 

SILVER SPRING. MO 

01 - B.J. teegarden .......... .NASA-GSFC 

GREENBELT . MD 

01 - F.B. MCDONALD ............ NASA-GSFC 

GREENBELT, MD 


01 - K.G. MCCRACKEN OF ADELAIDE 

ADELAIDE, AUSTRALIA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF THREE PARTICLE 
TELESCOPES DESIGNED .TO MEASURE THE ENTIRE ENERGY RANGE OF 0.1 
TO ABOUT 800 MEV FOR PROTONS AND HEAVIER PARTICLES CZ LESS 
THAN 101 ANO OF 0.05 TO 5 MEV FOR ELECTRONS. ENERGY SPECTRA. 
AND CHEMICAL AND ISOTOPIC COMPOSITION OF GALACTIC AND SOLAR 
COSMIC RAYS .WILL BE STUOIEO. ADDITIONALLY, AN X-RAY COUNTER 
WILL MONITOR THE SOLAR X-RAY EMISSION. THE THREE TELESCOPES 
WILL BE CONSTRUCTED FROM SOLID-STATE DETECTORS. THE TELE-SCOPES 
ANO THE X-RAY COUNTER WILL LOOK INTO THE ECLIPTIC PLANE. 

************ *•** 4 *•* ***** *** IMP-H **************************** 

SPACECRAFT COMMON NAME- IMP-H 
ALTERNATE NAMES- PL-713A. EXPLORER 47 
IMP 7, 06197 

NSSOC ID- 72-073A 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARO DATA ACQUISITION RATE SINCE 09/23/72. 

LAUNCH OATE- 09/23/72 SPACECRAFT WEIGHT- 390. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSS 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 09/25/72 

ORBIT PERIOD- 17365. MIN INCLINATION- 2B.6 DEG 

PER I APS IS— 201599. KM .ALT APOAPSIS- 235639. KM ALT 

RECENT ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 07/13/74 

ORBIT PERIOD- 17482. MIN INCLINATION- 9.215 DEG 

PER I APS IS— 198878. KM ALT APOAPSIS- 243626. KM ALT 

SPACECRAFT PERSONNEL ( PMsPROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG=PROGR AN MANAGER, SC=PROGRAM SCIENTIST) 

PM - P. BUTLER NASA-GSFC 

GREENBELT. MD 

PS - J.H. XING ••••••••••NASA-GSFC 

GREENBELT. MD 

MG - J.R. HOLTZ NASA HEADQUARTERS 

WASHINGTON. DC 

SC - E.R. SCHMERLING NASA HEADQUARTERS 

WASHINGTON, OC 

SPACECRAFT BRIEF DESCRIPTION 

IMP-H CONTINUED THE STUDY BEGUN BY EARLIER IMP 

SPACECRAFT OF Tf« INTERPLANETARY ANO MAGNETOTAIL REGIONS FROM 
A NEARLY CIRCULAR ORBIT. NEAR 37 EARTH RADII. THIS 16-SIDED 
DRUM— SH APED SPACECRAFT WAS 157 CM HIGH ANO 135 CM IN DIAM. IT 
WAS OESIGNED TO MEASURE ENERGETIC PARTICLES. PLASMA. AND 
ELECTRIC AND MAGNETIC FIELDS. THE SPIN AXIS WAS NORMAL TO THE 
ECLIPTIC PLANE. AND THE SPIN PERIOD WAS 1.3 SEC. THE 
SPACECRAFT WAS POWERED BT SOLAR CELLS AND A CHEMICAL BATTERY. 
SCIENTIFIC OATA WERE TELEMETERED TO EARTH AT 1600 BPS (WITH A 
SECONDARY 400-BPS RATE AVAILABLE). 

IMP-H. BAME — 

EXPERIMENT NAME- MEASUREMENT OF SOLAR PLASMA 
NSSDC ID- 72— 073 A— I 0 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 09/23/72. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

0 I SC I PL INE IS)- PARTICLES ANO FIELDS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL = TEAM LEADER 
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - S.J. BAME ..LOS ALAMOS SCI LAB 

LOS ALAMOS. NM 

01 - J.R. ASBRIDGE LOS ALAMOS SCI LAB 

LOS ALAMOS, NM 

EXPERIMENT BRIEF DESCRIPTION 

A HEMISPHERICAL ELECTROSTATIC ANALYZER WAS USED TO STUDY 
THE DIRECTIONAL INTENSITY OF POSITIVE IONS AND ELECTRONS IN 
THE SOLAR WIND, MA GNETOSHEA TH, ANO MAGNETOTArL. IONS AS HEAVY 
AS OXYGEN WERE RESOLVEO WHEN THE SOLAR WIND TEMPERATURE WAS 
LOW. ENERGY ANALYSIS WAS ACCOMPLISHED BY CHARGING THE PLATES 
TO KNOWN VOLTAGE LEVELS AND ALLOWING THEM TO DISCHARGE WITH 
KNOWN RC TIME CONSTANTS. IN THE SOLAR WIND. POSITIVE IONS FROM 
200 EV TO 5 KEV (15 PERCENT SPACING. 3 PERCENT RESOLUTION) AND 
ELECTRONS FROM 5 EV TO 1 KEV (30 PERCENT SPACING, 15 PERCENT 
RESOLUTION) WERE STUDIED. IN THE MAGNETOSHEATH. POSITIVE IONS 
FROM 200 EV TO 5 KEV (15 PERCENT SPACING. 3 PERCENT 
RESOLUTION) AND FROM 200 EV TO 2 KEV (30 PERCENT SPACING, 15 
PERCENT RESOLUTION) AND ELECTRONS FROM 5 EV TO | KEV (30 
PERCENT SPACING. 15 PERCENT RESOLUTION) WERE STUDIED. IN THE 
MAGNETOTAIL* POSITIVE IONS FROM 200 EV To 20 KEV (30 PERCENT 
SPACING. 15 PERCENT RESOLUTION) AND ELECTRONS FROM 5 EV TO I 
KEV <30 PERCENT SPACING. IS PERCENT RESOLUTION) AND FROM 100 
EV TO 20 KEV <|5 PERCENT RESOLUTION) WERE STUDIED. 


34 


IMP-H. 6PI0GE 


I MP— H » GLOECKLER 


EXPERIMENT NAME- MEASUREMENT OF SOLAR PLASMA 
NSSDC IO- 72-073A-02 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 12/11/73. 


OSS O I V I 5 I ON — PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPL INEIS)- PARTICLES AND FIELDS 


EXPER 1 MENT 
PI - Ha S* 
01 - A. J. 

01 - J.H. 

01 - E.F. 


PERSONNEL ( P I = PR INC I PAL INVESTIGATOR, TL=TEAM LEADER 
O I — OTHER INVEST IGATOP , TM=TEAM MEMBER) 


BRIDGE MASS INST OF TECH 

CAMBR 10GE * MA 

LAZARUS MASS INST OF TECH 

CAMBRIDGE, MA 

B I NS AC K MASS INST OF TECH 

CAMBRIDGE, MA 

LYON MASS INST OF TECH 


CAMBRIDGE. MA 


EXPERIMENT BRIEF DESCRIPTION 

A MODULATED SPLIT-COLLECTOR FARADAY CUP WHICH WAS 
PERPENDICULAR TO THF. SPACECRAFT SPIN AXIS MAS USED TO STUDY 
THE DIRECTIONAL INTENSITY OF POSITIVE IONS AND ELECTRONS IN 
THE SOLAR MIND, TRANSITION REGION. AND MAGNETOTAIL. ELECTRONS 
MERE STUD I £0 IN EIGHT LOGARITHMICALLY EQUISPACE-D CHANNELS 
BETWEEN 17 EV AND 7 KEV. POSITIVE IONS MERE STUDIED IN EIGHT 

Channels between so ev and 7 kev. a spectrum mas obtained 

EVERY EIGHT SPACECRAFT REVOLUTIONS. ANGULAR INFORMATION WAS 
OBTAINED IN EITHFR 15 EQUALLY SPACED INTERVALS DURING A 
360-OEG REVOLUTION OF THE SATELLITE OR IN IS ANGULAR SEGMENTS 
CENTERED MURE CLOSELY ABOUT THE SPACECRAFT SUN LINE. 


IMP-H. CLINE 

EXPERIMENT NAME- STUDY OF COSMIC-RAY, SOLAR, ANO 
MAGNETQSPHERIC ELECTRONS 


NSSDC ID- 72—07 JA— 1 3 


LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 1C/13/72. 


EXPERIMENT NAME- IONS ANO ELECTRONS IN THE ENERGY RANGE 
0.1 TO 2 MEV 


NSSDC ID- 72—0 73 A — 03 

LAST REPORTED STATE- L AUNCHED ANO OPERATING PARTIALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE II/2S/72. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPL INEIS)- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR INC I P AL INVESTIGATOR. TL=TE AM LEADER 
O I = O T HE R INVESTIGATOR, TM=TEAM MEMBER) 

PI - G. GLOECKLER ...........U OF MARYLAND 

COLLEGE PARK, MD 

□ I - C.Y. FAN OF ARIZONA 

TUCSON, AZ 

01 - O.K. HOVESTADT MP I 

GARCHING. FED REP OF GERMANY 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO DETERMINE THE 

COMPOSITION ANO ENERGY SPECTRA OF LOM-ENERGY PARTICLES 

ASSOCIATED MITH SOLAR ACTIVITY. THE OE TEC T ORS USED WERE (I) AN 
ELECTROSTATIC ANALYZER CTO SELECT PARTICLES OF THE DESIGNATED 
ENERGY PER CHARGE I COMBINED MITH AN ARRAY OF MINDDMLESS 
SOLID-STATE DETECTORS (TO MEASURE THE ENERGY LOSS) AND 

SURROUNDED By AN A NT I CO I NC I OENCE SHIELDING AND C2) A PARTICLE 
TELESCOPE CONSISTING OF A SILICON SURFACE BARRIER OE T ECTOR AND 
A FLAT T Mq— CHAMBER PROPORTIONAL COUNTER ENCLOSEO IN AN 

ANTICOINC IOENCE SCINTILLATOR CUP. THE EXPERIMENT MEASURED 
PARTICLE ENERGIES FROM 0-1 TO 2 MEV PER CHARGE IN 12 BANOS AND 
UNIQUELY IDENTIFIED POSITRONS ANO ELECTRONS AS MELL AS NUCLEI 
MITH CHARGES OF Z FROM 1 TO 8 (NO CHARGE RESOLUTION FOR Z 
GREATER THAN 8). T MO 1000-CHANNEL PULSE HEIGHT ANALYZERS. ONE 
FOR EACH ELEMENT OF THE TELESCOPE, MERE INCLUDED IN THE 
EXPERIMENT PAYLOAD. THE TELESCOPE FAILED ON NOVEMBER 25. 1972 
MHEN THE MlNDOM ON THE PROPORTIONAL COUNTER ME AKE NEO AND BURST 
OUE TO EXPOSURE TO UV RADIATION. 

IMP-H, KRIMIGIS 

EXPERIMENT NAME- CHARGED PARTICLE MEASUREMENTS -EXPERIMENT 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPl INEC S>- MAGNETQSPHERIC PHYSICS COSMIC RAYS 

EXPERIMENT PERSONNEL ( P I = PR I NC I PAL INVESTIGATOR. TL=T EAM LEADER 
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - T.L. CLINE NASA — GSFC 

GREENBELT, MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT STUDIED GALACTIC AND SOLAR ELECTRONS AND 
POSITRONS IN THE KINETIC ENERGY RANGE 50 KEV TO 2 MEV. 
INFORMATION ON PROTONS BETMEEN 0.5 AND 4.0 MEV WAS ALSO 
OBTAINED. A COLLIMATED STIL8ENE CRYSTAL SCINTILLATOR LOOKING 
PERPENDICULAR TO THE SPACECRAFT SPIN AXIS SERVED AS THE 
PRINCIPAL DETECTOR. A SIMILAR, FULLY SHIELDED CRYSTAL SERVED 
TO DETERMINE THE CONTRIBUTION TO THE PRINCIPAL DETECTOR COUNT 
RATE DF ELECTRONS AND PROTONS GENERATED WITHIN THE PRINCIPAL 
DETECTOR BY GAMMA RAYS AND NEUTRONS. RESPECTIVELY. A FULLY 
SHIELDED CSI CRVSTA. SERVED AS A GAMMA-RAY SPECTROMETER AND 
WAS USED IN COINCIDENCE MITH THE PRINCIPAL DETECTOR TO 
DISTINGUISH ELECTRONS FROM POSITRONS. COUNT RATES FROM EACH 
OETECTOR OBTAINED IN EIGHT ANGULAR SECTORS PER REVOLUTION WERE 
TELEMETSPEO. IN ADDITION. THE AMPLITUDE AND SHAPE OF THE PULSE 
GENERATED IN THE PRINCIPAL DETECTOR BY THE FIRST STOPPING 
PARTICLE IN EACH APPROPRIATE TELEMETRY FRAME MILL BE STUDIED. 
PULSE AMPLITUDE AND SHAPE WERE TO YlELO ENERGY (10 PERCENT 
RESOLUTION) AND PARTICLE SPECIES INFORMATION. 

IMP-H. FRANK 

EXPERIMENT NAME- MEASUREMENT OF LOW-ENERGY PROTONS ANO 
ELECTRONS 

NSSDC ID- 72-073A-04 

LAST REPORTED STATE- LAUNCHED AND OPEPAT I NG NORMALLY 

AT THE STANOAPD DATA ACQUISITION RATE SINCE 09/23/72. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPL INEI SI- PAPTICLES AND FIELDS 

EXPERIMENT PERSONNEL I P l = PR I NC I PAL INVESTIGATOR. TL*TEAM LEADER 
O I = OTHE R INVESTIGATOR. TM= TEAM MEMBER) 

PI - L • A • FRANK OF IOWA 

IOWA CITY. IA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPER I MENT MEASURED THE ENERGY SPECTRA OF 

LOM-ENERGY ELECTRONS AND PROTONS IN THE GEOCENTRIC RANGE 30 TO 
40 RIE) TO FURTMEP UNDERSTAND GEOMAGNETIC STORMS, AURORA, TAIL 
AND NEUTRAL SHEFT, AND OTHER MAGNETOSPHER I C PHENOMENA. THE 
DETECTOR MAS A DUAL-CHANNEL CURVED PLATE ELECTROSTATIC 
ANALYZER (LEPEDEA - LOW-ENERGY PROTON ANO ELECTRON 
DIFFERENTIAL ANALYZER) MITH 16 ENERGY INTERVALS BETWEEN 5 EV 
ANO 50 KEV. IT HAD AN ANGULAR F I ELO OF VIEW OF 9 OEG X 25 DEG 
IN FOUR DIRECTIONS PERPENDICULAR TO THE SPACECRAFT SPIN AXIS. 
THE DETECTOR WAS OPERATED IN ONE OF TWO MOOES (l) ONE 
PROVIDING GOOD ANGULAP RESOLUTION (16 DIRECTIONS FOR EACH 
PARTICLE ENERGY BAND) ONCE EACH 272 SEC. AND (2) ONE PROVIDING 
GOOD TEMPORAL RESOLUTION IN WHICH THE ENTIRE ENERGY RANGE IN 
FOUR DIRECTIONS WAS MEASURED EVERY 68 SEC. 


NSSDC ID- 72 —0 73 A— 0 8 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 12/11/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OISC IPLtNE(S)- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( PI =PR I NC I P AL INVESTIGATOR, TL=TEAM LEADER 
OI =OT HER INVESTIGATOR, TM=TE AM MEMBER) 

PI - S.M. KRIMIGIS APPLIED PHYSICS LAB 

SILVER SPRING. MD 

01 - T.P. ARMSTRONG •..••......U OF KANSAS 

LAWRENCE, KS 

OI - J. A. VAN ALLEN *.U OF IOWA 

IOWA CITY. IA 

EXPERIMENT BRIEF DESCRIPTION 

THREE SOLID-STATE DETECTORS IN AN ANTICOINCIDENCE 

plastic scintillator observed electrons between 0.2 and 2.5 

MEV, PROTONS BETWEEN 0.3 AND 500 MEV, ALPHA PAPTICLES BETWEEN 
2.0 AND 200 MEV, HEAVY PARTICLES MITH ATOMIC NUMBERS RANGING 
FROM 2 TO 5 MITH ENEPGIES GREATER THAN 8 MEV, HEAVY PARTICLES 
MITH Z VALUES RANGING BETWEEN 6 AND 8 WITH ENERGtES GREATER 
THAN 32 MEV, AND INTEGRAL PROTONS AND ALPHAS OF ENERGIES 
GREATER THAN 50 MEV/NUCLEON. ALL MITH DYNAMIC RANGES OF I TO 
ONE MILLION (PER SQUARE CM -SEC-ST ER ) . FIVE THIN WINDOW 

GEIGER- MU ELLER TUBES OBSERVEO ELECTRONS OF ENERGY GREATER THAN 
15 KEV, PROTONS OF ENERGY GREATER THAN 250 KEV. AND X RAYS 
MITH WAVELENGTHS BETWEEN 2 AND 10 A, ALL WITH A OYNAMIC RANGE 
OF 10 TO 100 MILLION (PER SOUARE CM-SEC-STER ) . PARTICLES AND X 
RAYS PRIMARILY OF SOLAR ORIGIN MERE STUDIED, Bu T THE DYNAMIC 
RANGE AND RESOLUTION OF THE INSTRUMENT PERMITTED COSMIC RAYS 
ANO MAGNETOTAIL PARTICLES TO BE OBSERVED. 

IMP-H, MCDONALD — r 

EXPERIMENT NAME- SOLAR ANO COSMIC-RAY PARTICLES 
NSSDC ID- 72-073A-09 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 09/26/72. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINED)- PAPTICLES ANO FIELDS 

EXPERIMENT PERSONNEL ( Pl = PR INC IPAL INVESTIGATOR. TL = TE AM LEADER 
01 = OTHER INVESTIGATOR, TM = T5 AM MEMBER) 


PI - F.B. MCDONALD * , « . . NASA— GSFC 

GREENBELT, MD 

OI - O.E. HAGGE • NASA— J SC 

HOUSTON, TX 

OI - B.J. TEEGARDEN ASA— GSFC 


GREENBELT, MO 

EXPERIMENT BRIEF DESCRIPTION 

THE GSFC COSMIC-RAY EXPERIMENT MEASURED ENERGY SPECTRA. 
COMPOSITION, AND ANGULAR DISTRIBUTION OF SOLAR AND GALACTIC 
ELECTRONS. PROTONS, AND HEAVIER NUCLEI UP TO Z = 30. THREE 
DISTINCT DETECTOR SYSTEMS MERE USED. THE FIRST SYSTEM 
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CONSISTED OF A PAIR OF SOLIO-STATE TELESCOPES WHICH MEASURED 
INTEGRAL FLUXES ABOVE 150. 350. AND 700 KEV AND OF PROTONS 
ABOVE 0.05. 0.15. 0.70. 1.0. 1.2. 2.0, 2.5, 5.0. 15, AND 25 

MEV. EXCEPT FOR THE .05 MEV PROTON MODE. ALL COUNTING MODES 
HAD UNIQUE SPECIES IDENTIFICATION. THE SECOND DETECTOR SYSTEM 
WAS A SOLID-STATE DE/DX VS E TELESCOPE THAT LOOKED 

PERPENDICULAR TO THE SPIN AXIS. THIS TELESCOPE MEASURED NUCLEI 
FROM 1 TO 16 AMu WITH ENERGIES BETWEEN 4 AND 20 KEV/NUCLEON. 
COUNTS OF PARTICLES IN THE O-S TO 4 MEV/NUCLEON RANGE. WITH NO 
CHARGE RESOLUTION, WERE OBTAINEO AS COUNTS IN THE DE/DX, BUT 
NOT IN THE E, SENSOR. f HE THIRD DETECTOR SYSTEM WAS A 
THREE-ELEMENT CSI SCINTILLATOR TELESCOPE WHOSE AXIS MADE AN 
ANGLE OF 39 DEG WITH RESPECT TO THE SPIN AXIS. THE INSTRUMENT 
RESPONDED TO ELECTRONS BETWEEN 2 AND 12 MEV AND NUCLEI FROM 1 
TO 30 AMU IN THE ENERGY RANGE 20 TO SOO MEV/NUCLEON. FOR 
PARTICLES BELOW 80 MEV. THIS INSTRUMENT ACTED AS A OE/DX 
DETECTOR. ABOVE 80 MEV, IT ACTEO AS A BIDIRECTIONAL TRIPLE 
DE/OX DETECTOR. FLUX DIRECTIONALITY INFORMATION WAS OBTAINED 
BY DIVIDING CERTAIN PORTIONS OF THE DATA FROM EACH DETECTOR 
SYSTEM INTO EIGHT ANGULAR SECTORS. 

IMP-H. OGILVIE — 

EXPERIMENT NAME- SOLAR WIND ION COMPOSITION 
NSSDC ID- 72-073A-12 

LAST REPORTED ST AT g- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RaTE SINCE 09/24/72. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISCIPLINE^)- MAGNETOSPHERIC PHYSICS PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL < P I=PR INCI PAL INVESTIGATOR. TL=TEAM LEADER 
O I “OTHER INVESTIGATOR, TM=TEAM MEMBER! 

PI - K.W. OGILVIE NASA-GSFC 

GREENBElT . MD 

EXPERIMENT BRIEF DESCRIPTION 

AN ELECTROSTATIC ANALYZER AND WEIN-TYPE VELOCITY 
SELECTOR WERE USED TO GAIN EXPLORATORY DATA ON HEAVY ION 
COMPOSITION IN THE SOLAR WIND. TmE BULK VELOCITIES OF 4ME+4. 
4HEF. 3HE44. AND 0 < I SOTOPES ' I NDI ST I NGU I SH ABLE ) IONS IN ALL 
IONIZATION STATES WERE SEPARATELY STUDIED. DURING 30 

SUCCESSIVE SPACECRAFT SPIN PERIODS. IONS OF A GIVEN SPECIES 
WERE STUDIED IN 3 Q LOGARITHMICALLY EQUlSPACED BULK VELOCITY 
CHANNELS FROM 200 TO 600 KM/SEC. A COMPLETE SET OF 

MEASUREMENTS REQU IREO ABOUT lO MIN AND CONSISTED OF THIRTY 
I —STEP SEQUENCES FOR 4 HE44 IONS AND FIVE 30-STEP SEQUENCES 
FOR EACH OF THE OTHER THREE SPECIES. 

IMP-H. SCARF 


DATA WERE OBTAINED IN THIS MODE OF OPERATION. FOR THE DIGITAL 
MODES. THE ELECTRIC AND MAGNETIC THRESHOLDS WERE SET BY 
INTERFERENCE CAUSED BY THE SOLAR CELL ARRAYS. THIS 
INTERFERENCE WAS DUE TO THE ASYMMETRIC SHEATH RELATED TO THE 
NON-CONDUCTING SATELLITE SURFACE AND THE SIX-SI DEO GEOMETRY OF 
THE SPACECRAFT PANELS. IT fS EXPECTED THAT THESE INTERFERENCE 
PROBLEMS WILL ADVERSELY AFFECT MOST AMBIENT FIELD 
MEASUREMENTS. 

IMP-H. SIMPSON 

EXPERIMENT NAME- SOLAR FLARE HIGH-Z/LOW-E ANO LOW-Z 
ISOTOPE EXPERIMENT 

NSSDC ID- 72—073 A— 07 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 09/23/72. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPL INEIS1- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL I PI =PR I NC I PAL INVESTIGATOR. TL = TE AM LEAOER 
0 1 = OTHER INVESTIGATOR, TM = TE AM MEMBER) 


PI - J.A. SIMPSON OF CHICAGO 

CHICAGO. IL 

01 - M. GARC I A- MUNOZ OF CHICAGO 

CHICAGO. IL 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS TO INCREASE THE UNDERSTANDING OF 

solar flare particle acceleration and particle containment in 

MAGNETIC FIELOS IN TME VICINITY OF THE SUN. THE DETECTOR 
POINTED ALONG THE SPACECRAFT SPIN AXIS. IT WAS A WINOOWLESS 
DE/DX VS E TELESCOPE WITH ANTICOINCIDENCE SHIELDING ANO 
OPERATED IN EITHER OF TWO MODES — (1) THE HIGH Z - LOW E MOOE 
HAVING AN ENERGY RANGE 0.5 TO 50 MEV/NUCLEON AND A CHARGE 
RANGE Z=5 TO 50 AND 12) THE LOW Z MODE. HAVING AN ENERGY RANGE 
6 TO 1200 MEV/NUCLEON I ISOTOPES - HYOROGEN, DEUTERIUM, 
TRITIUM, HELIUM-3. HELIUM-4). THE ENERGY RANGE FOR ELECTRONS 
WAS PRIMARILY 0.3 TO 10 MEV.- THE ACCEPTANCE ANGLE OF THE 
DETECTOR WAS 50-0EG FULL ANGLE. 

IMP-H. STONE 

EXPERIMENT NAME- ELECTRONS AND HYDROGEN AND HELIUM 
ISOTOPES 

NSSDC ID- 72—0 73 A— 06 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 09/23/72. 


EXPERIMENT NAME- PLASMA WAVE EXPERIMENT 
NSSDC ID- 72-073A-H 

LAST REPQRTEO STAT £- . LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 09/24/72. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
01 SC IPL I NEC S ) — MAGNETOSPHERIC PHYSICS 


EXPERIMENT 
PI - F.L. 
OI - G.M. 
OI - I.M, 
OI - R.W, 


PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR, TL=TEAM LEADER 
01= OTHER INVESTIGATOR. TM=TEAM MEMBER) 


SCARF ...TRW SYSTEMS GROUP 

REDONDO BEACH, CA 

CROOK TRW SYSTEMS GROUP 

REDONDO BEACH, CA 

GREEN ...TRW SYSTEMS GROUP 

REDONDO BEACH, CA 

FREDERICKS TRW SYSTEMS GROUP 

REDONDO BEACH, CA 


EXPERIMENT BRIEF DESCRIPTION 

ELECTRIC FIELD COMPONENTS PERPENDICULAR to the 
SPACECRAFT SPIN AXIS AND THE MAGNETIC FIELD COMPONENT PARALLEL 
TO THAT AXIS WERE MEASURED BY AN ELECTRIC DIPOLE ANTENNA AND A 
SEARCH COIL MAGNETOMETER. BOTH SENSORS WERE MOUNTED ON A 
3.05-M BOOM. DATA WERE OBTAINEO IN EIGHT FREQUENCY CHANNELS 
FROM 10 HZ TO 100 KHZ IN E I THE P THE NORMAL MODE OR THE 
SNAPSHOT MODE. Two CHANNELS. CENTERED AT 67 ANO 600 HZ, HAD 
1O-D0 FALL-OFF POINTS OF 17 AND ISO HZ, AND 270 AND 010 HZ, 
RESPECTIVELY. THE REMAINING SIX CHANNELS WERE NARROW-BANDWIDTH 
CHANNELS CENTERED AT 1.3. 2.3. 5.4, 10.5, 30. AND 70 KHZ. IN 

THE NORMAL MODE. THE ANTENNA WAS FIRST SAMPLED IN A GIVEN 
FREQUENCY CHANNEL MANY TIMES DURING A GIVEN MEASUREMENT PERIOD 
(COMPARABLE TO THE SPACECRAFT SPIN PERIOD). DURING THE NEXT 
PERIOD, THE SEARCH COIL WAS SAMPLED MANY TIMES IN THE SAME 
FREQUENCY CHANNEL. NEXT, THE ANTENNA WAS SAMPLED IN THE NEXT 
FREQUENCY CHANNEL, FOLLOWED BY THE SEARCH COIL IN THAT 
CHANNEL. THE FREQUENCY CHANNELS WERE INCREMENTED. ANO THE 
SAMPLEO SENSORS WERE ALTERNATED UNTIL A FULL SET OF DATA WAS 
OBTAINED IN 16 MEASUREMENT PERIODS I APPRO X I MaTEL Y 20 SEC 1 . IN 
THE SNAPSHOT MODE, ONLY ELECTRIC FIELD DATA WERE TRANSMITTED. 
AS FOLLOWS. THE AnTENNA WAS FIRST SAMPLED IN A GIVEN FREQUENCY 
CHANNEL MANY TIMES DURING A GIVEN MEASUREMENT PERIOD. IN THE 
NEXT PERIOD. THE ANTENNA WAS SAMPLEO IN TWO SEQUENCES OF EIGHT 
FREQUENCY CHANNELS. THIS TWO-PERtOD MEASUREMENT WAS EXECUTED 
EIGHT TIMES. EACH TIME INCREMENTING THE FREQUENCY CHANNEL 
STUDIED IN EVERY OTHER PERIOD BY ONE. THUS. A FULL SET OF OATA 
AGAIN REQUIRED 16 MEASUREMENT PERIODS. IN ADDITION, AN ANALOG 
MODE. SAMPLING T HE ANTENNA AND SEARCH COIL FROM 10 TO 100 HZ. 
WAS USED IN CONJUNCTION WITH THE SPECIAL PURPOSE ANALOG 
TELEMETRY TEST TO BE CONDUCTED. UNFORTUNATELY THIS NEW 
TELEMETRY SYSTEM O ID NOT WORK WELL. ANO LITTLE IF ANY USABLE 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- PARTICLES ANO FIELDS 


EXPERIMENT 
PI - E.C. 
OI - R.E. 


PERSONNEL I PI =PR INC I PAL INVESTIGATOR. TL- TE AM LEADER 
01= OT HER INVESTIGATOR. TM = TE AM MEMBER) 


STONE CALIF INST OF TECH 

PASADENA, CA 

VOGT CALIF INST OF TECH 

PASADENA. CA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT STUDIEO (VIA DIFFERENTIAL ENERGY 
SPECTRA) LOCAL ACCELERATION 'OF PARTICLES. ACCELERATION 
PROCESSES OF SOLAR PARTtCLES. STORAGE IN THE INTERPLANETARY 

MEDIUM. AND SOLAR MODULATION OF PARTICLES IN THE 

INTERPLANETARY MEDIUM. THE DETECTOR USED WAS A MUL T I -EL E ME NT . 
TOTALLY DEPLETED SOLID-STATE TELESCOPE WITH ANT I CO INC I OENCE 
SHIELDING AND WAS OPERATED IN ANY OF THREE MODES — (1) THE 
ENERGY RANGE MODE. (2) THE ELECTRON MODE <150 KEV TQ 2.8 MEV). 

AND ( 3 ) THE HYOROGEN AND HELIUM ISOTOPES MODF. <0.5 TO 40 

MEV/NUCLEON). THE DETECTOR HAO AN ANGULAR RESOLUTION OF PLUS 
TO MINUS 22 DEG. 


IMP-H, WILLIAMS 


EXPERIMENT NAME- ENERGETIC ELECTRONS AND PROTONS 


NSSDC ID- 72—0 7 3 A— 0 5 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 09/26/72. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
D I SC I PL I NE < S )— PARTICLES AND FIELDS 


EXPERIMENT 
PI - D.J. 
OI - C.D. 

OI - J.c. 

OI - J.H. 


PERSONNEL 
WILL I AMS 
BOSTROM . 
ARMSTRONG 
TRAINOR . 


< P I =PR I NC I PAL INVESTIGATOR. TL = TE AM LEAOER 
0!=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

NOA A -ERL 

BOULDER. CO 

APPLIED PHYSICS LAB 

SILVER SPRING. MO 
...........APPLIED PHYSICS LAB 

SILVER SPRING. MO 

. NASA-GSFC 

GREENBELT, MO 


EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSES OF THTS EXPERIMENT WERE <11 TO STUDY THE 
PROPAGATION CHARACTERISTICS OF SOLAR COSMIC RAYS THROUGH THE 
INTERPLANETARY MEDIUM OVER THE ENERGY RANGES INDICATED BELOW. 
12) TO STUOY ELECTRON AND PROTON PATCHES THROUGHOUT THE 
GEOMAGNETIC TAIL AND NEAR AND THROUGH THE c L ANKS OF THE 
MAGNETOPAUSE, AND 13) TO STUOY THE ENTRY OF SOLAR COSMIC RAYS 
INTO THE GEOMAGNETIC FIELD. THE INSTRUMENTATION CONSISTED OF A 
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DISCIPLINE (SI- PARTICLES A NO FIELOS 


THREE- ELEMENT TELESCOPE CONFIGURATION EMPLOYING SOLIO-STATE 
DETECTORS AND A MAGNET TO DEFLECT ELECTRONS. TWO SIDE-MOUNTED 
DETECTORS WERE USED TO DETECT THE ELECTRONS OEFLEC TED BY THE 
MAGNET. TWO ADDITIONAL SOLID-STATE DETECTORS WERE USED TO 
DETECT VERY LOW-ENERGY (GREATER THAN 15 KEV) PARTICLES. ALPHA 

particles, and charged particles of z greater than 2 . the 

EXPERIMENT WAS DESIGNED TO MEASURE (I) PROTON FLUXES FROM 30 
KEV TO GREATER THAN 8.6 MEV IN SIX RANGES. (2) ELECTRON FLUXES 
FROM 30 KEV TO GREATER THAN 450 KEV IN THREE RANGES. (3) 

charged particles greater than is kev. (♦> alpha particles 

GREATER THAN 0.5 ^ V , GPE A TER THAN 1.6 MEV, 2.2 TO 8.8 MEV. 
AND 8*8 TO 35 MEV. AND (5) CHARGED PARTICLES OF Z GREATER THAN 
2 AT £ GREATER THAN 5 MEV. 

**************4************* IMP-J ************* A************** 

SPACECRAFT COMMON NAME- IMP-J 
ALTERNATE NAMES- PL— 72 3 A . IMP 8 

EXPLORER 50. 6893 

NSSDC ID- 73—07 8 A 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/26/73. 

LAUNCH DATE- 10/26/73 SPACECRAFT WEIGHT- 371. KG 

launch site- cape Canaveral, united states 

LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSS 

INITIAL 0R81T PARAMETERS 

ORBIT TYPE- GEOCENTPIC EPOCH DATE- 10/29/73 • 

ORBIT PERIOD- 17279. MIN INCLINATION- 28.674 OEG 

PER I APS I S— 141185. KM ALT APOAPSIS- 2888S7. KM ALT 

RECENT ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH OATE- 10/29/73 

ORBIT PERlOO- 17279. MIN INCLINATION- 28.674 OEG 

PER I APS l S— 141185. KM ALT APOAPSIS- 288857. KM ALT 

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS=PR0JECT SCIENTIST. 

MG— PROGR AM MANAGER. SC=PROGRAM SCIENTIST) 

PM - P. SUTLER « ..NASA— GSFC 

GREENBELT. MD 

PS - J.H. KING NASA — GSFC 

GREENBELT. MO 

MG - J.R. HOLTZ- NASA HEADOUARTERS 

WASHINGTON. DC 

SC - E.R. SCHMERLlNG ...NASA HEADQUARTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

IMP 8 (EXPLORER SO). THE LAST SATELLITE OF THE IMP 
SERIES. WAS A DRUM-SHAPED SPACECRAFT. 135.6 CM ACROSS AND 
157.4 CM HIGH, INSTRUMENTED FOR INTERPLANETARY AND MAGNE TOT A IL 
STUDIES OF COSMIC RAYS. ENERGETIC SOLAR PARTICLES, PLASMA, AND 
ELECTRIC AND MAGNETIC FIELDS. IMP 8 WAS 180 DEG OUT OF PHASE 
WITH IMP 7 CWITH WHOSE OATA MUCH CORRELATION IS INTENDED) AND 
WAS EXPECTED TO REMAIN APPROXIMATELY SO FOR ITS FIRST 500 DAYS 
IN ORBIT. ITS INITIAL ORBIT WAS MORE ELLIPTICAL THAN 

INTENDED. WITH APOGEE AND PERIGEE DISTANCES OF ABOUT 4S AND 25 
EARTH RADII. IT IS EXPECTED TO HAVE A NEAR-CIRCULAR ORBIT 
AFTER ABOUT TWO YEARS. THE SPACECRAFT SPIN AXIS WAS NORMAL TO 
THE ECLIPTIC PLANE. AND THE SPIN RATE WAS 23 RPM. AFTER SOME 
EARLY SPACECRAFT PROBLEMS. WHICH WERE OVERCOME WITHIN A FEW 
WEEKS AFTER LAUNCH. THE SPACECRAFT PERFORMED NORMALLY. 

IMP-J. AGGSON 

EXPERIMENT NAME- ELECTROSTATIC FIELDS 

NSSDC ID- 73-078A-I1 

LAST REPORTED STATE- L AUNCHEO AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/26/73. 

OSS D I V I S I ON— PHYSICS AND ASTRONOMY PROGRAMS 

DI SC I PL I NE( S ) - IONOSPH. ♦ RADIO PHYSIC PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR INC I P AL INVESTIGATOR. TL = TEAM LEADER 
0 1 = OTHER INVESTIGATOR. T M=TEAM MEMBER) 

PI - T.L. AGGSON NASA— GSFC 

GREENBELT. MO 

01 - J.P. HEPPNER NASA —GSFC 

GREENBELT. MD 

EXPERIMENT- BRIEF DESCRIPTION 

A BIAXIAL ANTENNA SYSTEM WITH ELECTROMETERS TO MEASURE 
THE POTENTIAL DIFFERENCE BETWEEN THE TWO HALVES OF EACH 
ANTENNA DETERMINED THE VECTOR ELECTROSTATIC FIELD WITH A 
SENSITIVITY OF 0.1 MV PER METER. ONE ANTENNA LAID ALONG THE 
SPACECRAFT SPIN AXIS AND THE OTHER WAS NORMAL TO THIS AXIS. 
MEASUREMENTS WERE MADE IN THE SOLAR WIND. IN THE TRANSITION 
REGION, A NO r N THE GEOMAGNETIC TAIL. 

IMP-J, BAME 

EXPERIMENT NAME- MEASUREMENT OF SOLAR PLASMA 
NSSDC 10- 73-078A-10 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/26/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 


EXPERIMENT PERSONNEL < PJ cPR INC I PAL INVESTIGATOR. TL=TEAN LEADER 
OIsOTHER INVESTIGATOR. TM=TE AN MEMBER) 

PI - S.J, BAME LOS ALAMOS SCt LAB 

LOS ALAMOS. NM 

01 - J.R. ASBRIDGE ..LOS ALAMOS SCI LAB 

LOS ALAMOS. NM 

EXPERIMENT BRIEF DESCRIPTION 

A HEMISPHERICAL ELECTROSTATIC ANALYZEP MEASURED THE 
DIRECTIONAL INTENSITY OF POSITIVE IONS AND ELECTRONS IN THE 
SOLAR WIND. MAGNETOSHEATH. AND MAGNETOTAIL. IONS AS HEAVY AS 
OXYGEN WERE RESOLVED WHEN THE SOLAR WIND TEMPERATURE IS LOW. 
ENERGY ANALYSIS WAS ACCOMPLISHED BY CHARGING ThE PLATES TO 
KNOWN VOLTAGE LEVELS AND ALLOWING THEM TO DISCHARGE WITH KNOWN 
RC TIME CONSTANTS. IN THE SOLAR WIND, POSITIVE IONS FROM 200 
EV TO 5 KEV <15 PERCENT SPACING. 3 PERCENT RESOLUTION) AND 
ELECTRONS FROM 5 EV TO 1 KEV (30 PERCENT SPACING. 15 PERCENT 
RESOLUTION) WERE STUDIED. IN THE MAGNETOSHEATH. POSITIVE IONS 
FROM 200 EV TO 5 KEV (15 PERCENT SPACING. 3 PERCENT 

RESOLUTION) ANO FROM 200 EV TO 20 KEV (30 PERCENT SPACING. 15 
PERCENT RESOLUTION) AND ELECTRONS FROM 5 EV TO t KEV <30 
PERCENT SPACING. 15 PERCENT RESOLUTION) WERE STUOIEO. IN THE 
MAGNETOTAIL. POSITIVE IONS FROM 200 EV TO 20 KEV (30 PERCENT 
SPACING. 15 PERCENT RESOLUTION) AND ELECTRONS FROM S EV TO 1 
KEV. (30 PERCENT SPACING. IS PERCENT RESOLUTION) AND FROM 100 
EV TO 20 KEV (15 PERCENT RESOLUTION) WERE STUDIED. 

IMP-J. BRIDGE 

EXPERIMENT NAME- MEASUREMENT OF SOLAR PLASMA 

NSSDC ID- 73—0 78 A— 02 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/26/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OISC IPLINE(S)- PARTICLES ANO FIELDS 

EXPERIMENT PERSONNEL ( P I =PR INC I PAL I NVE ST I GATOR . • TL = TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - H.S. BRIDGE MASS INST OF TECH 

CAMBRIDGE. MA 

01 - A . J ■ LAZARUS MASS INST OF TECH 

CAMBRIDGE* MA 

OI - J.H. BINSACX MASS INST OF TECH 

CAMBRIDGE. MA 

01 - E.F. LYON MASS INST OF TECH 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

A MODULATED SPL I T -COLL FC TOR FARADAY CUP, PERPENDICULAR 
TO THE SPACECRAFT SPIN AXIS. WAS USED TO STUDY THE D I REC T IONAL 
INTENSITY OF POSITIVE IONS AND ELECTRONS IN THE SOLAR WIND. 
TRANSITION REGION, AND MAGNETOTAIL. ELECTRONS WERE STUDIED IN 
EIGHT LOGARITHMICALLY EQUISPACED ENERGY CHANNELS BETWEEN 17 EV 
AND 7 KEV. POSITIVE IONS WERE STUDIEO IN EIGHT CHANNELS 
BETWEEN SO EV AND 7 KEV. A SPECTRUM WAS OBTAINED EVERY EIGHT 
SPACECRAFT REVOLUTIONS. ANGULAR INFORMATION WAS OBTAINED IN 
EITHER 15 EQUALLY SPACED INTERVALS DURING A 360— OEG REVOLUTION 
OF THE SATELLITE OR MORE CLOSELY ABOUT THE SPACECRAFT SUNLINE. 

IMP-J, FRANK 

EXPERIMENT NAME- MEASUREMENT OF LOW-ENERGY PROTONS AND 
ELECTRONS 

NSSDC ID- 73-078A-04 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/26/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
0 I SC IPL I NE ( S ) — PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL = TEAM LEADER 
01 = OTHER INVESTIGATOR. TM= TEAM MEMBER) 

PI - L • A ■ FRANK ......U OF IOWA 

IOWA CITY, IA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO MEASURE THE ENERGY 
SPECTRA OF LDW -ENERGY ELECTRONS ANO PROTONS IN THE GEOCENTRIC 
RANGE 30 TO 40 R ( E ) TO GIVE FURTHER DATA ON GEOMAGNETIC 
STORMS.. AURORA. TAIL ANO NEUTRAL SHEET, ANO OTHER 

MAGNETOS^HER IC PHENOMENA. THE DETECTOR WAS A DUAL-CHANNEL 
CURVED PLATE ELECTROSTATIC ANALYZER (LEPEOEA - LOW ENERGY 
PROTON ANO ELECTRON DIFFERENTIAL ANALYZER) WITH 16 ENERGY 
INTERVALS BETWEEN 5 EV ANO 50 KEV. IT HAD AN ANGULAR FIELO OF 
VIEW OF 9 OEG X 25 DEG. THE DETECTOR MAY BE OPERATED IN ONE OF 
TWO MOOES (1) ONE PROVIDING GOOD ANGULAR RESOLUTION (16 
DIRECTIONS FOP EACH PARTICLE ENERGY BAND) ONCE EACH 272 SEC. 
ANO (2) ONE PROVIDING GOOD TEMPORAL RESOLUTION IN WHICH THE 

entire Energy range in four directions is measured every 6 a 

SEC. 

IMP-J. GLOECKLER 

EXPERIMENT NAME- SOLID-STATE DETECTORS 
NSSOC ID- 73— 0 78 A— 0 3 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/26/73. 

\ 


37 



OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPL INEC SI- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I=PR I NC IPAL INVESTIGATOR. TL=TE AM LEADER 
O I = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - G. GLQECKLER OF MARYLAND 

COLLEGE PARK. MD 

OI - C.Y. FAN ..«*.. OF ARIZONA 

TUCSON. A Z 

OI - D.K. HOVESTADT HPI 

GARCHING, FED REP OF GERMANY 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT MAS DESIGNED TO DETERMINE THE 
COMPOSITION ANO ENERGY SPECTRA OF LOW-ENERGY PARTICLES 
OBSERVED DURING SOLAR FLARES AND 27-DAY RECURRENT EVENTS. THE 
DETECTORS USED INCLUDE II) AN ELECTROSTATIC ANALYZER ITO 
SELECT PARTICLES OF THE OESIREO ENERGY PER CHARGE I COMBINED 
WI TH an ARRAY OF WINOOWLESS SOLID-STATE DETECTORS (TO MEASURE 
THE ENERGY LOSS) AND SURROUNDED BY AN ANTICOINCIDENCE 

SHIELOlNG AND (2) A THIN WINDOW PROPORTIONAL COUNTER. 

SOLID-STATE PARTICLE TELESCOPE. THE EXPERIMENT MEASURED 
PARTICLE ENERGIES FROM 0.1 TO 10 MEV PER CHARGE IN 12 BANOS 
ANO UNIQUELY IDENTIFIED POSITRONS AND ELECTRONS AS WELL AS 
NUCLEI WITH CHARGES OF Z FROM I TO 8 (NO CHARGE RESOLUTION FOR 
Z GREATER THAN' 0). TWO 1000-CHANNEL PULSE HEIGHT ANALYZERS. 
ONE FOR EACH DETECTOR. WERE INCLUDED IN THE EXPERIMENT 

PAYLOAD. 


IMP-J, GURNETT 

EXPERIMENT NAME- ELECTROSTATIC WAVES AND RADIO NOl SE 
NSSDC ID- 73— 07BA— 1 2 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/26/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPLl NE< SI- IONOSPH. ♦ RADIO PHYSIC PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I = PR I NC I PAL INVESTIGATOR. TL=TEAM LEAOER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 


PI - p.A. GURNETT OF IOWA 

IOWA CITY, IA 

OI - T.L. AGGSQN NAS A-GSFC 

GREENBELT. MO 

01 - G-W. PFEIFFER U OF IOWA 

IOWA CITY. IA 


EXPERIMENT BRIEF DESCRIPTION 

A WIDE-BAND RECEIVER WAS USEO TO OBSERVE H I GM- RE SOLUT I ON 
FREQUENCY-TIME SPECTRA, AND A SIX-CHANNEL NaRROW-BAND RECEIVER 
WITH A VARIABLE CENTER FREQUENCY WILL BE USED TO OBSERVE WAVE 
CHARACTERISTICS. THE RECEIVERS OPERATED FROM THREE ANTENNA 
SYSTEMS* THE FIRST SYSTEM CONTAINED A PAIR OF LONG DIPOLE 
ANTENNAS I ONE, EXTENDABLE TO 400 FT, NORMAL TO THE SPACECRAFT 
SPIN AXIS AND THE OTHER ANTENNA, EXTENDABLE TO 20 FT. ALONG 
THE SPIN AXIS). THE SECOND SYSTEM CONTAINED A BOOM-MOUNTED 
TRIAD OF ORTHOGONAL LOOP ANTENNAS. THE THIRD SYSTEM CONSISTED 
OF A BOOM-MOUNTED 20-IN. SPIN AXIS DIPOLE. THE MAGNETIC AND 
ELECTRIC FIELD INTENSITIES AND FREQUENCY SPECTRA, 
POLARIZATION. AND DIRECTION OF ARRIVAL OF NATURALLY OCCURRING 
RADIO NOISE IN THE MAGNETOSPHERE WERE OBSERVED. PHENOMENA 
STUDIED WERE THE TIME-SPACE DISTRIBUTION, ORIGIN, PROPAGATION. 
DISPERSION, ANO OTHER CHARACTERISTICS OF RADIO NOISES 

OCCURRING ACROSS AND ON EITHER S IOE OF THE MAGNETOSPHER I C 
BOUNDARY REGION. TIC FREQUENCY RANGE FOR ELECTRIC FIELDS WAS 
0.3 HZ TO 200 KHZ AND FOR MAGNETIC FIELDS, IT WAS 20 HZ TO 200 
KHZ. 


IMP-J, KRIMIGIS 

EXPERIMENT NAME- CHARGED PARTICLE MEASUREMENTS 
EXPER IMENT 

NSSDC ID- 73-078A-08 

LAST REPORTED S 1 ATE— LAUNCHED AND OPERATING PARTIALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 04/00/74. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OISC IPL INEI S ) - PARTICLES ANO FIELDS 

EXPERIMENT PERSONNEL C P l=PR I NC I PAL INVESTIGATOR. TL=TEAM LEAOER 
0 1= OTHER INVESTIGATOR. TN=TEAM MEMBER) 

PI - S*M. KRIMIGIS ........... .APPLIED PHYSICS LAB 

SILVER SPRING. MD 

OI - T.P. ARMSTRONG OF KANSAS 

LAWRENCE . KS 

OI - J • A. VAN ALLEN ...........U OF IOWA 

IOWA CITY. IA 

EXPERIMENT BRIEF DESCRIPTION 

THREE SOLID-STATE DETECTORS IN AN ANT I CO I NC I OENCE 
PLASTIC SCINTILLATOR OBSERVED ELECTRONS BETWEEN 0.2 ANO 2.5 
MEV, PROTONS BETWEEN 0.3 AND 500 MEV. ALPHA . PARTI CLES BETWEEN 
2.0 AND 200 MEV. HEAVY PARTICLES WITH Z VALUES RANGING FROM 2 
TO 5 WITH ENERGIES GREATER THAN 8 MEV, HEAVY PARTICLES WITH Z 
VALUES RANGING BETWEEN 6 ANO 8 WITH ENERGIES GREATER THAN 32 
MEV, AND INTEGRAL PROTONS AND ALPHAS OF ENERGIES GREATER THAN 
50 MEV/NUCLEON. ALL WITH DYNAMIC RANGES OF 1 TO ONE MILLION 
IPER SQUARE CM-SEC-STER ) . FIVE THIN WINDOW GE I GER-MUELLER 
TUBES OBSERVED ELECTRONS OF ENERGY GREATER THAN 15 KEV. 
PROTONS OF ENERGY GREATER THAN 250 KEV. AND X RAYS WITH 
WAVELENGTHS BETWEEN 2 AND 10 A, ALL WITH A DYNAMIC RANGE OF 10 
TO 100 MILLION (PER SQUARE CM-SEC-STER). PARTICLES ANO X RAYS 


PRIMARILY OF SOLAR ORIGIN WERE STUDIED, BUT THE DYNAMIC RANGE 
AND RESOLUTION OF THE INSTRUMENT °ERM I TTED OBSERVATION OF 
COSMIC RAYS AND MAGNETOTAIL PARTICLES. 

IMP-J, MC03NALD 

EXPERIMENT NAME- SOLAR AND COSMIC-RAY PARTICLES 
NSSDC ID- 73— 0 78 A— 09 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/26/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR INC I PAL INVESTIGATOR, TL=TEAM LEAOER 
OI =OT HE R INVESTIGATOR. TM=TEAM MEMBER) 


PI - F.B. MCDONALD ............ NASA-GSFC 

GREENBELT. MO 

01 - D.E. HAGGE NASA-JSC 

HOUSTON. TX 

0! - B.J. TEEGARDEN NASA-GSFC 

GREENBELT. MD 


EXPERIMENT BRIEF DESCRIPTION 

THE GSFC COSMIC-RAY EXPERIMENT WAS DESIGNED TO MEASURE 
ENERGY SPECTRA. COMPOSITION, AND ANGULAR DISTRIBUTIONS OF 
SOLAR ANO GALACTIC ELECTRONS. PROTONS. AND HEAVIER NUCLEI UP 
TO Z * 30. THREE DISTINCT DETECTOR SYSTEMS WERE USED. THE 

FIRST SYSTEM CONSISTED DF A PAIR OF SOLID-STATE TELESCOPES 
WHICH MEASURED INTEGRAL FLUXES OF ELECTRONS ABOVE 150. 350, 
AND 700 KEV AND OF PROTONS ABOVE .05. .IS. .50. .70. t.O. 1.2, 
2.0. 2.5. 5.0. 15. AND 25 MEV. EXCEPT FOR THE .05 MEV PROTON 
MODE, ALL COUNTING MDDES HAD UNIQUE SPECIES IDENTIFICATION. 
THE SECOND DETECTOR SYSTEM WAS A SOLID-STATE DE/OX VS E 
TELESCOPE THAT LOOKED PERPENDICULAR TO THE SPIN AXIS. THIS 
TELESCOPE MEASURED Z = 1 TO 16 NUCLEI WITH ENERGIES BETWEEN 4 
AND 20 MEV/NUCLEON. COUNTS OF PARTICLES IN THE 0.5 TO 4 
MEV/NUCLEON RANGE. WITH NO CHARGE RESOLUTION. WERE OBTAINED AS 
COUNTS ' IN THE DE/OX BUT NOT IN THE E SENSOR. THE THIRD 
DETECTOR SYSTEM WAS A THREE-ELEMENT TELESCOPE WHOSE AXIS MAOE 
AN ANGLE OF 39 DEG WITH RESPECT TO THE SPIN AXIS. THE MIOOLE 
ELEMENT WAS A CS l SCINTILLATOR. WHILE THE OTHER TWO ELEMENTS 
WERE SOLID-STATE SENSORS. THE INSTRUMENT RESPONDED TO 
ELECTRONS BETWEEN 2 AND 12 MEV ANO TO Z = l TO 30 NUCLEI IN 
THE ENERGY RANGE 20 TO 500 MEV/NUCLEON. FOR PARTICLES BFLOW 
80 MEV. THIS INSTRUMENT ACTED AS A OE/OX DETECTOR. ABOVE 80 
MEV. IT ACTED AS A BIDIRECTIONAL TRIPLE DE/OX DETECTOR. FLUX 
DIRECTIONALITY INFORMATION WAS OBTAINED BY DIVIDING CERTAIN 
PORTIONS OF THE DATA FROM EACH DETECTOR INTO EIGHT ANGULAR 
SECTORS. 


IMP-J, NESS 

EXPERIMENT NAME- MAGNETIC F IELO EXPERIMENT 
NSSDC ID- 73—0 78 A— 0 1 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/26/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OISC IPLINE(S)- PARTICLES AND FIELDS 


EXPERIMENT PERSONNEL ( P I =PR INC IPAL INVESTIGATOR. TL = TEAM LEAOER 
01= OTHER INVESTIGATOR, T M=TE A M MEMBER) 

PI - N.F. NESS NASA-GSFC 

GPEENQELT, MD 

OI - C.S. SCEARCE NASA-GSFC 

GREENBELT, MD 

OI - J.B. SEEK NASA-GSFC 

GPEENBELT, MD 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF A BOOM-MOUNTED TRIAXlAL 
FLUXGATE MAGNETOMETER DESIGNED TO STUDY THE INTERPLANETARY ANO 
GEOMAGNETIC TAIL MAGNETIC FIELDS. EACH SENSOR HAD THREE 
DYNAMIC RANGES. PLUS OR MINUS 12. PLUS OR MINUS 36, AND PLUS 
OR MINUS 108 GAMMAS. WITH THE AID 0= A BIT COMPACTION SCHEME 
IDELTA MODULATION), THERE WERE 25 VECTOR MEASUREMENTS MADE ANO 
TELEMETERED PER SECOND. 


IMP-J,- SIMPSON 


EXPERIMENT NAME- SOLAR FLARE. HIGH-Z/LOW-E ANO LOW-Z 
EXPER IMENTS 


NSSDC 10- 73-0 7B A — 0 7 


LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/26/73. 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR. TL=TEAM LEADER 
OI =OTH£R INVESTIGATOR, TM = TE AM MEMBER) 

J . A • SIMPSON ......U OF CHICAGO 

CHICAGO. IL 

M. GARC1A-MUNOZ OF CHICAGO 

CHICAGO. IL 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO INCREASE THE 
UNDERSTANDING OF SOLAR FLARE PARTICLE ACCELERATION AND 
PARTICLE CONTAINMENT IN MAGNETIC FIELDS IN THE VICINITY OF THE 


PI - 
OI - 
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SUN. THE DETECTOR POINTED ALONG THE SPACECRAFT SPIN AXIS. IT 
MAS A WINDOMLESS DE/DX VS E TELESCOPE W I TM ANTICOINCIDENCE 
SHIELDING AND OPERATED IN EITHER OF T«0 NODES - Cl) A HIGH-2. 
LOM-E MODE HAVING AN ENERGY RANGE FROM 0.5 TQ 50 MEV/NUCLEON 
AND A CHARGE RANGE 2 FPOM 5 TO 50 AND (2) A LOM MODE HAVING AN 
ENERGY RANGE 6 TO 1200 MEV/NUCLEON (ISOTOPES - HYDROGEN. 
DEUTERIUM. TRITIUM, HELIUM-3. HELIUM-4). THE ENERGY RANGE FOR 
ELECTRONS MAS PRIMARILY 0.3 TO 10 NEV. THE ACCEPTANCE ANGLE 
OF THE DETECTOR MAS A 50 DEG FULL ANGLE. 

IMP-J, STONE 

EXPERIMENT NAME- 'ELECTRONS AND HYDROGEN AND HELIUM 
I SO TOPES 

NSSDC ID- 7 3— 0 7 8 A — 0 6 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/26/73. 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINEC S)- PARTICLES AND FIELOS 


EXPERIMENT 
PI - E.C. 
OI “ R.E. 


PERSONNEL C P I=PR I NCI PAL INVESTIGATOR. T L=TE AM LEADER 
Ol=OTHER INVESTIGATOR. TM=TE AM MEMBER) 


STONE ..«•••••••••• ..CALIF INST OF TECH 

PASADENA. CA 

VOGT ••••••••••••••••CALIF INST OF TECH 

PASADENA. CA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT MAS DESIGNED TO STUDY (VIA DIFFERENTIAL 
ENERGY SPECTRA) LOCAL ACCELERATION OF PARTICLES. ACCELERATION 
PROCESSES OF SOLAR PARTICLES. STORAGE IN THE INTERPLANETARY 
MEDIUM. AND SOLAR MODULATION OF PARTICLES IN THE 
INTERPLANETARY MEDIUM. THE DETECTOR USED MAS A MULTI-ELEMENT. 
TOTALLY DEPLETED SOLID-STATE TELESCOPE M I TH ANT I CO I NC I OENCE 
SHIELDING. AND MAS OPERATED IN ONE OF THREE MODES — < 1 ) THE 
ENERGY RANGE MODE. (2 ) THE ELECTRON MODE (ISO KEV TO 2.8 MEV). 
AND (3) THE HYOROGEN AND HELIUM ISOTOPES MODE <0*5 TO 40 
MEV/NUCLEON) . THE DETECTOR HAD AN ANGULAR RESOLUTION OF PLUS 
TO MINUS 22 DEG. 


IMP-J. WILLIAMS 


EXPERIMENT NAME- ENERGETIC ELECTRONS AND PROTONS 
NSSOC ID- 73-07BA-05 

LAST REPORTED STATE- LAUNCHEO AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/26/73, 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE! S)- PARTICLES AND FIELOS 


EXPERIMENT PERSONNEL I P I =PR I NCI P AL INVESTIGATOR, TL=TEAM LEADER 
01 = OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - O • J • WILLIAMS .......... ..NOAA-ERL 

BOULDER, CO 

OI - C.O. BOSTROM APPLIED PHYSICS LAB 

SILVER SPRING. MD 

OI - J.C. ARMSTRONG APPLIED PHYSICS LAB 

SILVER SPRING, MD 

OI - J.H. TRAINOR NASA — GSF C 

GREENBELT, MO 


EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSES OF THIS EXPERIMENT MERE (I) TO STUDY THE 
PROPAGATION CHARACTERISTICS OF SOLAR COSMIC RAYS THROUGH THE 
INTERPLANETARY MEDIUM OVER THE ENERGY RANGES INOICATEO BELOW. 
(2) TO STUDY ELECTRON AND PROTON PATCHES THROUGHOUT THE 
GEOMAGNETIC TAIL AND NEAR AND THROUGH THE FLANKS OF THE 
MAGNETOPAUSE. AND 13) TO STUDY THE ENTRY OF SOLAR COSMIC RAYS 
INTO THE GEOMAGNETIC FIELD. THE INSTRUMENTATION CONSISTED OF A 
THREE-ELEMENT TELESCOPE CONFIGURATION EMPLOYING SOLID-STATE 
DETECTORS AND A MAGNETIC FIELD TO OEFLECT ELECTRONS. TWO 
SIDE-MOUNTED DETECTORS WERE USED TO DETECT THE ELECTRONS 
DEFLECTED BY THE MAGNET. TWO ADDITIONAL SOLID-STATE DETECTORS 
MERE USED TO DETECT VERY LOM-ENERGY (GREATER THAN 15 KEV) 
PROTONS. ALPHA PARTICLES, AND CHARGED PARTICLES OF Z GREATER 
THAN 2. THE EXPERIMENT MAS OESIGNEO TO MEASURE Cl) PROTON 
FLUXES FROM 30 KEV TO GREATER THAN 8.6 MEV IN SIX RANGES. (2) 
ELECTRON FLUXES FROM 30 KEV TO GREATER THAN 450 KEV IN THREE 
RANGES, (3) CHARGED PARTICLES GREATER THAN 15 KEV. (4) ALPHA 
PARTICLES IN FOUR RANGES, GREATER THAN 0.5 MEV. GREATER THAN 
1.6 MEV. 2.2 TO 8.8 MEV. AND 8.8 TO 35 MEV. AND (5) CHARGEO 
PARTICLES OF Z GRE ATEP THAN 2 AT E GREATER THAN 5 MEV. 




SPACECRAFT COMMON NAME- INTASAT 
ALTERNATE NAMES- I NT A SATELLITE 
NSSDC ID- INTASAT 


LAST REPORTED STATE- AN APPROVEO MISSION 


LAUNCH DATE- 11/15/74 SPACECRAFT WEIGHT- 20. KG 

LAUNCH SITE- VANDENBERG AF8. UNITED STATES 
LAUNCH VEHICLE- OELTA 


SPONSORING COUNTRY/AGENCY 

SPAIN CNIE-INTA 

UNITED STATES NASA-OSS 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 114.8 MIN INCLINATION- 101.8 DEG 

PER I APS IS— 1438. KM ALT APOAPSIS- 1455. KM ALT 


SPACECRAFT PERSONNEL CPM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG= PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - J.M. DORADO C0NIE-1NTA 

TORREJON. SPAIN 

PM - W.R. MITT. JR. A SA-GSFC 

GREENBELT, MD 

PS - G. SAGREDO ........... ..CON IE- INTA 

MADRID. SPAIN 

PS - L. BRACE ..NASA-GSFC 

GREENBELT, MD 

MG - J.R. HOLTZ NASA HEAOQU ARTERS 

WASHINGTON. DC 

SC - E.R. SCHMERLING ..NASA HEADQUARTERS 

WASHINGTON, DC 


SPACECRAFT BRIEF DESCRIPTION 

INTASAT. THE FIRST SPANISH SATELLITE, MILL BE A SMALL. 
MAGNETICALLY ORIENTED. SPIN STABILIZED SPACECRAFT CARRYING A 
BEACON EXPERIMENT TO STUDY THE IONOSPHERE. INTASAT IS BEING 
LAUNCHED PIGGYBACK WITH ITOS-G. THE SPACECRAFT MILL BE A 
12-SIOED RIGHT PRISM. 44.2 CM ACROSS OPPOSITE CORNERS, AND 41 
CM HIGH. THE BEACON ANTENNAS EXTEND ALONG THE SPIN AXIS FOR 
ABOUT 175 CM FROM THE CENTER OF BOTH ENOS OF THE SATELLITE. 
FOUR 49 CM TELEMETRY ANTENNAS EXTEND DIAGONALLY OUTWARD FROM 
ONE END. THE ATTITUDE CONTROL MAGNET WITH DAMPING BARS MILL 
PROVIDE ALIGNMENT TO THE LOCAL MAGNETIC FIELD VECTOR WITHIN 14 
DAYS OF LAUNCH. THE I6-V POWER SYSTEM WILL BE OPERATED BY 12 
NICKEL-CADMIUM BATTERIES CHARGEO BY SOLAR CELLS ON THE SIDES 
OF THE SATELLITE. THE ORBIT WILL BE SUN-SYNCHRONOUS. WITH 
EQUATOR CROSSING INITIALLY OCCURRING AT NOON AND MIDNIGHT 
LOCAL TIME. IT IS EXPECTED THAT ABOUT 30 GROUND OBSERVERS 
WILL USE THE EXPERIMENT FOR IONOSPHERIC STUDY. NASA-GSFC W ILL 
OBTAIN TELEMETRY AND SATELLITE POSITION DATA TO MONITOR AND 
CONTROL SPACECRAFT CONDITION AND TO PROVIDE ORBIT INFORMATION 
TO INCLUDE »M« FACTORS. TELEMETRY WILL ALSO CONTAIN DATA FROM 
A TECHNOLOGY EXPERIMENT. INTA WILL BE RESPONSIBLE FOR 
COORDINATING ALL BEACON DATA ACQUISITION AND PROCESSING. 
BEACON POWER MILL BE TURNED ON BY A TIMER ABOUT A MINUTE AFTER 
SPACECRAFT SEPARATION FROM THE LAUNCH VEHICLE. A KILLER-TIMER 
SYSTEM MILL TURN OFF THE SPACECRAFT AT THE END' OF 2 YEARS. 


INTASAT. UNKNOWN 


EXPERIMENT NAME- IONOSPHERIC BEACON 

NSSDC ID- INT AS AT— 0 1 

LAST REPORTED STATE- APPROVEO 




ft' 


OSS DIVISION- PHYSICS AND ASTRONOM’ 
DISCIPLINE! S)- IONOSPHERES 


EXPERIMENT PERSONNEL (PI=PP 




PI - UNKN 

EXPERIMENT BRIEF 
THIS BEA 
(40.0100 AND 
RAOIATE 
A MINIM" 


■c# 




& 




INVESTIGATOR. TL=TE AM LEADER 
NVESTIGATOR. TM=TEAM MEMBER) 

, .UNKNOWN 


ION 

ERIMENT MILL CONSIST OF A T WO- FRE QUE NC Y 
25 MHZ) TRANSMITTER. THAT WILL CONTINUOUSLY 
POLARIZED. STABLE AND UNMODULATED SIGNALS AT 
LEVEL OF 200 MW. THE TWO-BEACON MONOPOLE 


ANTEN' BEACON FOR EACH FREQUENCY. WILL EXTEND FROM THE 
TOP ^JOTTDM OF THE SPACECRAFT ALONG THE SPACECRAFT AXIS. 
OVER EXPERIMENTERS IN 21 DIFFERENT COUNTRIES ARE PLANNING 
TO PARTICIPATE. ANO ADDITIONAL PARTICIPATION IS EXPECTED. THE 
EXPERIMENTERS WILL CALCULATE TOTAL ELECTRON CONTENT ALONG THE 
PROPAGATION PATH FROM SATELLITE TO GROUND. AND WILL OBSERVE 
IONOSPHERIC IRREGULARITIES ANO SCINTILLATIONS. 


I SEE -A *************************** 


SPACECRAFT COMMON NAME- ISEE-A 
ALTERNATE NAMES- IMP-K. IME-M 
MOTHER 

NSSDC ID- MOTHER 


LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH OATE- 2HALF 77 SPACECRAFT WEIGHT- 270. KG 

LAUNCH SITE- CAPE CANAVERAL. UnITEO STATES 
LAUNCH VEHICLE- OELTA 


SPONSORING COUNTRY/AGENCY 

UNITEO STATES NASA-OSS 

INTERNATIONAL ESRO 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- MIN 

PER I APS IS— 500. KM ALT 


t NCL I NAT I ON — 
APOAPSIS- 131000. 


28. OEG 
KM ALT 


SPACECRAFT PERSONNEL ( PM=PROJECT MANAGER. PS=PRDJECT SCIENTIST. 

MG= PROGRAM MANAGER, SC =PRDGR AM SCIENTIST) 

PM - J.J. MADDEN NASA-GSFC 

GREENBELT, MO 

PS - K. OGILVIE .NASA-GSFC 

GREENBELT. MD 

MG - J.R. HOLTZ .............. .NASA HEADQUARTERS 

WASHINGTON, DC 


sc - e.n 


SCHMERL ING 


NASA HEADQUARTERS 
WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

THE EXPLORER CLASS MOTHER SPACECRAFT WILL BE PART OF THE 
WOTHER/DAUGHTER/ HELIOCENTRIC MISSION fISEE A, 8,' AND Cl. THE 

PURPOSES OF THE MISSION WILL BE III TO INVESTIGATE 

SOtLAR/TERRESTRI AL RQ_ATI ONSHIPS AT THE OUTERMOST BOUNDARIES OF 
THE EARTH'S MAGNETOSPHERE* C21 TO EXAMINE IN OETAIL THE 
STRUCTURE OF THE SOLAR WIND NEAR THE EARTH AND THE SHOCK WAVE 
THAT FORMS THE INTERFACE BETWEEN THE SOLAR WIND AND EARTH. AND 
€3> TO CONTINUE THE INVESTIGATION OF COSMIC RAYS AND SOLAR 
FLARES IN THE INTERPLANETARY REGION NEAR 1 AU. THE MISSION 
WILL THUS EXTEND THE INVESTIGATIONS OF PREVIOUS IMP 

SPACECRAFT. THE MOTHER/OAUGHTER PORTION OF THE MISSION WILL 
CONSIST OF TWO SPACECRAFT WITH A STATION-KEEPING CAPABILITY IN 
A HIGHLY ECCENTRIC EARTH ORBIT WITH APOGEE FROM 18 TO 23 EARTH 
RAOII* THE SPACECRAFT WILL MAINTAIN A SMALL SEPARATION 
DISTANCE* AND , WILL MAKE SIMULTANEOUS COORDINATED MEASUREMENTS 
TQ PERMIT SEPARATION OF SPATIAL FROM TEMPORAL IRREGULARITIES 
IN THE NEAR-EARTH SOLAR WlNO. THE BOW SHOCK* AND INSIDE THE 
MAGNETOSPHERE. 

-- ISEE-A, ANDERSON 

EXPERIMENT NAME- ENERGETIC ELECTRONS AND PROTONS 
NSSDC ID- MOTHER -10 

LAST REPORT ED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 
DISC IPL I NE( S) - MAGNETOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL (PI=PR!NCIPAL INVESTIGATOR. TL=TEAM LEADER 





OI=OTHER 

INVESTIGATOR. TM=TEAM 1 

PI 


K • A* 

ANDERSON ..*•••••*• 

..U OF CALIF, BERKELEY 
BERKELEY. CA 

OI 


C.I* 

MENG * . .... .« «««*.. 

..U OF CALIF* BERKELEY 
BERKELEY. CA 

OI 

“ 

F-V. 

CORONITI .......... 

• *U OF CALIF. LA 
LOS ANGELES. CA 

OI 

— 

J.M* 

BOSQUED 

..PAUL SABATIER U 
TOULOUSE. FRANCE 

01 

~ 

R. 

PELL AT 

..PAUL SABATIER U 
TOULOUSE. FRANCE 

OI 

" 

G.K* 

PARKS 

..U OF WASHINGTON 
SEATTLE. WA 

OI 

— 

R.P. 

LIN * 

*.U OF CALIF. BERKELEY 
BERKELEY. CA 

01 


H. 

REME 

..PAUL SABATIER U 
TOULOUSE. FRANCE 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO DETERMINE* BY USING 
IDENTICAL INSTRUMENTATION ON THE MOTHER/DAUGHTER SPACECRAFT. 
THE SPATIAL EXTENT. PROPAGATION VELOCITY* AND TEMPORAL 
BEHAVIOR OF A WIDE VARIETY OF PARTICLE PHENOMENA. ELECTRONS 
ARE TO BE MEASURED IN TWO INTERVALS OVER THE ENERGY RANGE FROM 
8 TO 200 KEV. AND PROTONS ARE TO BE MEASURED IN THREE 
INTERVALS OVER THE ENERGY RANGE FROM 10 TO 380 KEV. IOENTICAL 
INSTRUMENTATION ON EACH SPACECRAFT WILL CONSIST OF A PAIR OF 
SURFACE BARRIER SEMICONDUCTOR DETECTOR TELESCOPES CONE WITH A 
FOIL AND ONE WI THOUT A FOIL! AND FOUR FIXED-ENERGY ELECTRIC 
FIELD PARTICLE ANALYZERS. THESE ANALYZERS WILL BE USED TO 
MEASURE ELECTRONS AND PROTONS SEPARATELY AT 2 AND 6 KEV. 

ISEE-A, BAME 

EXPERIMENT NAME- 50-EV TO AO-KEV PROTON ANO S-EV TO 
20-KEV ELECTRON PLASMA PROBE 

NSSDC ID- MOTHER -01 

LAST REPORTED STATE- APPROVEO CONDITIONALLY 


OSS OIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINEC S>- MAGNETOSPHERIC PHYSICS 


EXPERIMENT 
PI - S. J. 
OI - H. 

OI - K . 

Ql - J.R. 
Ql - H.R. 
OI - H. 

O I - M.D. 
Ql - G. 

OI - w.c. 

Ql - E.w. 


PERSONNEL ( P I=PR I NC I PAL INVESTIGATOR, TL=TEAM LEADER 
O 1 = OTHER INVESTIGATOR, TM=TE AN MEMBER! 
BAME ...••.••.....•••LOS ALAMOS SCI LAB 
LOS ALAMOS, NM 

MIGGENRIEDER MPI 

GARCHING, FED REP OF GERMANY 

SCHINDLER ....INST FOR THEOR PHYS 

GARCHING. FED REP OF GERMANY 

ASBRIDGE LOS ALAMOS SCI LAB 

LOS ALAMOS, NM 

ROSENBAUER I-EXTR ATERR PHYS 

GARCHING. FED REP OF GERMANY 

VOLK MPI 

GARCHING, FED REP OF GERMANY 

MONTGOMERY .LOS ALAMOS SCI LAB 

LOS ALAMOS. NM 

PASCHMANN MPI 

GARCHING. FED REP OF GERMANY 

FELDMAN LOS ALAMOS SCI LAB 

LOS ALAMOS. NM 

HONES . ............ ..LOS ALAMOS SCI LAB 

LOS ALAMOS. NM 


Experiment brief description 

THIS EXPERIMENT IS DESIGNED. IN CONJUNCTION WITH A 
SIMILAR INSTRUMENT PROVIDED BY G. PASCHMANN OF MAX PLANCK 


INSTITUTE FOR FLIGHT ON THE OAUGHTER SPACECRAFT. TO STUDY THE 
PLASMA VELOCITY DISTRIBUTION AND ITS SPATIAL AND TEMPORAL 
VARIATIONS IN THE SOLAR WIND. BOW SHOCK, MAGNETOSHEATH, 
MAGNETOPAUSE. M AGNETQT AIL* AND MAGNETOSPHERE. PROTONS FROM 50 
EV TO 40 KEV AND ELECTRONS FROM 5 EV TO 20 KEV WILL BE 
MEASURED IN ONE. TWO. AND THREE DIMENSIONS 8Y THREE 90-DEG 
SPHERICAL ELECTROSTATIC ANALYZERS. THE EXPERIMENT. WHICH WILL 
UTILIZE CHANNELTRON ELECTRON MULTIPLIERS As DETECTORS. WILL 
OPERATE IN TWO RANGES. WITH ENERGY RESOLUTION FOR SEVERAL 
STEPS IN EACH RANGE OF to PERCENT OF THE CENTER ENERGY LEVEL. 

ISEE-A. FRANK 

EXPERIMENT NAME- HOT PLASMA 

NSSOC ID- MOTHER -03 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPL INEIS1- MAGNETOSPHERIC PHYSICS 


EXPERIMENT PERSONNEL C P I =PR INC IP AL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TE AM MEMBER! 

PI - L.A. FRANK OF IOWA 

IOWA CITY. IA 

□ I - V.M* VASYLIUNAS MASS INST OF TECH 

CAMBRIDGE. MA 

OI - C.F. KENNEL OF CALIF. LA 

LOS ANGELES. CA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO STUOY. BY MEANS OF 

IDENTICAL INSTRUMENTATION ON THE MoTHER/DAUGHTER SPACECRAFT, 
THE SPATIAL AND TEMPORAL VARIATIONS OF THE SOLAR WINO AND 
MAGNETOSHEATH ELECTRONS AND IONS. PROTONS AND ELECTRONS IN THE 
ENERGY RANGE FROM 1 EV TO 50 KEV WILL BE MEASURED IN 63 
CONTIGUOUS ENERGY BAhCS WITm AN ENERGY RESOLUTION < OELT A E/El 
OF 0.17* A QUADR I SPHERICAL LOW-EnERGY PROTON AND ELECTRON 
DIFFERENTIAL ENERGY ANALYZER ( LEPEDE A 1 « EMPLOYING SEVEN 

continuous channel Electron multipliers in each of its two 

(ONE FOR PROTONS ANO ONE FOR ELECTRONS! ELECTROSTATIC 

ANALYZERS. WILL BE FLOWN ON BOTH THE MOTHER AND DAUGHTER 

SPACECRAFT. ALL BUT 2 PERCENT OF THE FOUR-PI STER SOLID ANGLE 
FOR PARTICLE VELOCITY VECTORS WILL BE COVERED. 


ISEE-A. GURNETT 


EXPERIMENT NAME- 10-MZ TO 10-KHZ MAGNETIC AND I0-HZ TO 
200-KHZ ELECTRIC FIELD TRIAXIAL PROBES 

NSSDC ID- MOTHER -07 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS OIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINEIS1- MAGNETOSPHERIC PHYSICS 

EXPERI MENT 

PI - O.A. 

01 - F.L. 

OI - R.W. 

OI - E.J. 

EXPERIMENT 
THIS 
EXPERI MENT 

MEASURE WAVE PHENOMENA OCCURRING WITHIN THE MAGNE TOSPHE RE AND 
SOLAR WIND. TRIAXIAL SEARCH COILS WITH H I GH-PE RME A BI L I TY CORES 
AND TRIAXIAL ELECTRIC DIPOLES WILL BE USEO. THE SEARCH COILS 
WILL HAVE A FREQUENCY RESPONSE OF 10 HZ To 10 KHZ. THE TIME 
REQUIRED FOR ONE 16-CHANNEL TRIAXIAL SPECTRUM ANALYSIS WILL BE 
100 MS. BROADBAND DATA WILL ALSO BE AVAILABLE WITH A 10-KHZ 
BANDWIDTH ABOUT EVERY 1 MS. ELECTRIC FIELDS WILL BE MEASURED 
BY TWO ORTHOGONAL 123-M TIP-TO-TCP DIPOLES IN THE SPACECRAFT 
SPIN PLANE AND ONE 0^5-M DIPOLE ALONG THE SPIN AXIS. THE TIME 
REQUIRED FOR TRIAXIAL 12-CHANNEL SPECTRUM ANALYSIS FROM 10 HZ 
TO 200 KHZ WILL ALSO BE 100 MS. BROAOBAND DATA WILL ALSO BE 
AVAILABLE WITH A 10-KHZ BANDWIDTH AND I -MS TIME RESOLUTION. 

ISEE-A. HARVEY 

EXPERIMENT NAME- ACTIVE PLASMA EXPERIMENT 

NSSDC ID- MOTHER -08 

LAST REPORTEO STATE- APPROVEO CONDITIONALLY 


PERSONNEL J P I =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
O I = 0 T HE R INVESTIGATOR. TM=TEAM MEMBER) 


GURNETT OF IOWA 

IOWA CITY. I A 

SCARF ...TRW SYSTEMS GROUP 

REDONDO BEACH, CA 

FREDERICKS .....TRW SYSTEMS GROUP 

REDONDO BEACH, CA 

SMITH . . • . NASA- J PL 

PASADENA. CA 

BRIEF DESCRIPTION 

EXPERIMENT, IN CONJUNCTION WITH A SIMILAR 


FLOWN ON THE OAUGHTER SPACECRAFT. IS DESIGNED TO 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
01 SC IPL INEI SI— MAGNETOSPHERIC PHYSICS 


EXPERIMENT PERSONNEL 
PI - C.C. HARVEY . 
0 I — M. PETIT •• 
OI - J.R. MCAFEE . 


(PI =PR I NC I PAL INVESTIGATOR, TL = T£AM LEADER 
OI=OTHER INVESTIGATOR, TM = TE AM MEMBER) 

PARIS OBSERVATORY 

PARIS. FRANCE 

...CNET 

PARIS. FRANCE 
......... • • . NO A A— ERL 

BOULDER. CO 


40 



JONES 


□ I - D. 

01 - J.M. ETCHETO 
01 - R.J.L.GRABO . 

01 - R. GENORIN 


esro-estec 

NQORDlIJK. NETHERLANDS 
. CNET 

PARIS, FRANCE 
ESRO-ESTEC 

NOORDWI JK * NETHERLANDS 
CNET 

PARIS, FRANCE 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT MILL MEASURE THE PLASMA ELECTRON DENSITY 
NEAR THE MOTHER SATELLITE AND ALSO THE TOTAL ELECTRON CONTENT 
BETWEEN THE MOTHER AND DAUGHTER SPACECRAFT. THE EXPERIMENT 

MILL CONSIST OF. TWO DISTINCT PARTS <11 THE MOTHER 

SPACECRAFT MILL CARRY AN EXPERIMENT TO DETECT RESONANCES OF 
THE AMBIENT PLASMA. AFTER AN ANTENNA HAS BEEN MOMENTARILY 
EXCITED AT ONE OF THE CHARACTERISTIC FREQUENCIES OF THE PLASMA 
IN WHICH IT IS IMMERSED. A PRONOUNCED ‘RINGING* WILL BE 

observed. these resonances occur at the plasma frequency, the 
upper hybrid resonance, the CYCLOTRON FREQUENCY and its 
HARMONICS, AND the MEASUREMENT OF THEIR FREQUENCIES MILL 
PERMIT THE DETERMINATION OF SEVERAL PLASMA PARAMETERS, 
INCLUDING THE ELECTRON OENSITY. IN THIS EXPERIMENT. THE 
TRANSMITTER WILL BE DESIGNED TO STEP THROUGH A NUMBER OF 

SUB-BANOS. COVERING THE CHARACTERISTIC RESONANCE FREQUENCIES 
OF THE PLASMA. AND <2> THE INTEGRATED DENSITY BETWEEN THE 
MOTHER AND THE DAUGHTER WILL RE OBTAINED FROM A SECOND 

EXPERIMENT WHICH WILL MEASURE THE PHASE OELAY InTRODUCEO BY 

the ambient plasma, onto a wave of frequency about i mhz 

TRANSMITTED FROM THE MOTHER AN© RECEIVED ON THE OAUGHTER 

(EXPERIMENT 6). THE PHASE WILL RE COMPAREO AGAINST A 

PHASE-COHERENT SIGNAL TRANSMITTED FROM TM£ MOTHER TO THE 
DAUGHTER BY MODULATION ONTO A CARRIER OF FREQUENCY HIGH ENOUGH 
TO BE UNAFFECTED BY THE AMBIENT PLASMA. 


ISEE-A. HELLIWELL 

EXPERIMENT NAME- VLF WAVE INJECTION 
NSSDC ID- MOTHER -13 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS ANO ASTPONOMY PROGRAMS 
DISCIPLINE(S)- MAGNETOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL < P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OX=OTHER INVESTIGATOR. TM=TEAM MEMBER! 

PI - R.A. HELL IWELL STANFORD U 

STANFORD. CA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS INTENDED TO PROVIOE OATA TO STUDY 
INTERACTIONS BETWEEN OISCRETE VLF WAVES AND ENERGETIC 
PARTICLES IN THE MAGNETOSPHERE. THE VLF WAVES WILL BE PRODUCED 
BY A GROUND-BASED TRANSMITTER. INJECTION OF THE WAVE BEYONO 
THE IONOSPHERE WILL BE ASSURED BY TRANSMITTER LOCATION IN A 
REGION WHERE THE MAGNETIC LINES OF FORCE ARE OPEN, IN THIS 
CASE SIRLE STATION. ANTARCTICA. THE INJECTED SIGNAL AND ANY 
STIMULATED VLF EMISSIONS WILL BE RECORDED THROUGH A LOOP 
ANTENNA BY A I- TO 20-KHZ BROADBAND RECEIVER ON THE SATELLITE. 
THE OBSERVEO PARAMETERS WILL BE INTENSITY OF RECEIVED RADIO 
FREQUENCY AS A FUNCTION OF TIME. 

I SEE- A , HEPPNFR 


CONTROLLABLE INDEPENDENTLY FROM THE GROUND. IN THE HIGHEST 
GAIN MODE. EACH ANALYZER CHANNEL WILL HAVE A SENSITIVITY OF 
0.6 MICROVOLTS RMS. THE EXPERIMENT CAN BE RUN IN EITHER A 
SUN-SENSOR SYNCHRONIZED OR FREE STATE AS CONTROLLED FROM THE 
GROUND. IN ADDITION, THE AC PORTION CAN BE RUN IN AN AVERAGING 
MOOE. OR AN ALTERNATING AVERAGING AND PEAK AMPLITUDE DETECTION 
MODE PER TELEMETRY READOUT SEQUENCE. 

ISEE-A, HOVESTADT — 

EXPER I KENT NAME- LOW-ENERGY COSMIC-RAY COMPOSITION 
NSSDC ID- MOTHER -05 

LAST REPORTEO STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 
D I SC l PL I NE (SI— HIGH ENERGY ASTPOPHYSIC 

EXPERIMENT PERSONNEL < P I =PR INC I P AL INVESTIGATOR, TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TE AM MEMBER! 

PI - D.K. HOVESTADT MPJ 

GARCHING, FED REP OF GERMANY 

OI - J.J. O * GALL A G HE R OF MARYLAND 

COLLEGE PARK. MO 

□ I - M. SCHOLER • . M P I —EX TR AT ERR PMYS 

GARCHING. FED REP OF GERMANY 

01 - L.A. FISK NAS A — GSFC 

GREENBELT, MD 

□ I - C.Y. FAN OF ARIZONA 

TUCSON, AZ 

01 - G. GCOECKLER .U OF MARYLAND 

COLLEGE PARK. MO 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO STUDY. BY MEANS OF 

IDENTICAL INSTRUMENTATION ON THE HELIOCENTRIC ANO MOTHER 

SPACECRAFT. THE NUCLEAR AND IONIC CHARGE AS WELL AS ISOTOPIC 
COMPOSITION OF INTERPLANETARY ANO MAGNE TOSPHER IC HEAVY 
PARTICLES. THE MEASUREMENTS WILL BE MADE OF THE FOLLOWING 
SPECIES IN THE DESIGNATED RANGES — <1! SOLAR 'WIND IONS <5 
KEV/CHARGE TO 20 MEV/CHARGE!. (21 SUPRATHERMAL 
MULTIPLE-CHARGED IONS (Z. 0 LESS THAN OR EQUAL TO 26 IN THE 

ENERGY RANGE S TO 50 KEV/NUCLEON ) . AND (31 TRAPPEO PARTICLES 
(0.05 TO 6 MEV/NUCLEON) . THE INSTRUMENTATION WILL CONSIST OF 
TWO SENSORS ON EACH SPACECRAFT WHICH WILL USE ELECTROSTATIC 
OEFLECT ION TECHNIQUES. THIN WINDOW PROPORTIONAL COUNTERS. ANO 
POSITION-SENSITIVE SOLID-STATE DETECTORS. THE SENSORS WILL 
HAVE LARGE GEOMETRICAL FACTORS OVER THE ENTIRE ENERGY RANGE. 
I • E. * 0.04 CM SO STER FOR THERMAL AND SUPRATHERMAL SOLAR WIND 

MEASUREMENTS. AND 3 CM SO STER FOR LOW ENERGY COSMIC RAY 
MEASUREMENTS. 


ISEE-A. MOZER 


EXPERIMENT NAME- OC TO 12-HZ ELECTRIC FIELD PROBE 
NSSDC IO- MOTHER -06 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- MAGNETOSPHCR IC PHYSICS 


EXPERIMENT NAME- DC ELECTRIC FIELDS 
NSSDC ID- MOTHER -II 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPL INE< S>- MAGNETOSPHERIC PHYSICS 


EXPERIMENT 
PI - J.P. 
OI - 1 »L a 

01 - N.C. 

OI - D.A. 
OI - D.A. 


PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR. TL=TEAM LEAOER 
0 1 = OTHER INVESTIGATOR. TM=TEAM MEMBER) 


MEPPNER NASA — GSFC 

GREENBELT . MO 

AGGSDN NASA-GSFC 

GREENBELT • MD 

MAYNARD NASA-GSFC 

GREENBELT . MO 

GURNETT OF IOWA 

IOWA CITY. IA 

CAUFFMAN AEROSPACE CORP 

EL SEGUNDO, CA 


EXPERIMENT BRIEF DESCRIPTION 

THIS F.XPEP I MENT IS INTENDED TO STUDY OUASI-STATIC 
ELECTRIC FIELD AND LOW-FREQUENCY PLASMA WAVES IN THE 
PLASMASPHERE, MAGNETOSPHERE. MAGNETOSHEATH, ANO SOLAR WIND. A 
1 65— M TIP-TO-TIP DIPOLE ANTENNA WILL BE USEO TO MAKE OC AND AC 
ELECTRIC FIELD MEASURENFNTS IN THE FOLLOWING NINE FREQUENCY 
WINDOWS — 0.1 TO 0.32 HZ. 0.32 TO 1 HZ. 1 TO 3.2 HZ, 3.2 TO 
10 HZ, 10 TO 32 HZ. 32 TO 100 HZ. 100 TO 320 HZ, 320 TO 1000 

HZ. ANO 1000 TO 3200 HZ. OC MEASUREMENTS WILL BE MAOE IN ANY 
OF 256 ANGULAR SECTIONS THREE TIMES OR 24 TIMES PER SEC. 
DEPENDING ON THE BIT RATE. DC MODE MEASUREMENTS WILL HAVE A 
TWO— STEP VARIABLE GAIN CONTROLLED FROM THE GROUNO. THE 
RESOLUTION IN THE HIGHEST GAIN STATE WILL BE 0.12 MV WITH A 
DYNAMIC RANGE OF PLUS OR MINUS 0.983 V. THE AC MEASUREMENT 
ELECTRONICS WILL CONSIST OF TWO’ AMPLIFIER SECTIONS. ONE 
AMPLIFIER WILL BE USED FOR LOW-FREQUENCY CHANNELS. AND ONE FOR 
HIGH-FREQUENCY CHANNELS. GAIN FOR EACH AMPLIFIER WILL BE 


PI - 


OI - 


EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. Tl_=TEAM LEADER 
OI = OTHER INVESTIGATOR, TM=TE AM MEMBER) 

MOZER OF CALIF. BERKELEY 

BERKELEY. CA 

KELLEY ....U OF CALIF. BERKELEY 

BERKELEY. CA 

FALT HAMMER ROYAL INST OF TECH 

STOCKHOLM, SWEDEN 

KNOTT • ESRO-ESTEC 

NOORDWIJK, NETHERLANDS 

PEDERSON ..ESRO-ESTEC 

NOORDWIJK. NETHERLANDS 

FAHLESON ..ROYAL INST OF TECH 

STOCKHOLM, SWEDEN 


OI - C.G. 


EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS EXPERIMENT WILL BE TO STUDY THE 
QUASI-STATIC ELECTRIC FIELD IN THE PLASMASPHERE. 
MAGNETOSPHERE. MAGNETOSHEATH, AND SOLAR WIND. THE 4-IN.-0IAM 
SPHERES WILL BE MOUNTED AT THE END OF A 30- M BOOM IN THE 
SATELLITE SPIN PLANE. TO ATTEMPT TO OVERCOME THE SPACECRAFT 
SHEATH (A POTENTIAL PROBLEM WHICH PLAGUES MOST ELECTRIC FIB.D 
DETECTORS). AN ELECTRON GUN IS INCLUDED ON THE SPACECRAFT 

body, the instrument is to be sensitive to fielos from 

THRESHOLD TO 5 MV/M IN THE FREQUENCY BAND OF 0 TO 12 HZ. 


ISEE-A. OGILVIE 


EXPERIMENT NAME- THREE-DIMENSIONAL (SIX AXES). 6-EV TO 
10-KEV ELECTRON SPECTROMETERS 


NSSOC ID- MOTHER -02 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- MAGNETOSPHERIC PHYSICS 



EXPERIMENT PERSONNEL < P I =PR I NC I PAL INVESTIGATOR, TL=TEAM LEADER 
O I=OTHER INVESTIGATOR. TN=TEAN MEMBER) 


PI - K.W. OGILVIE ........... ..NASA -GSFC 

GREENBELT, MO 

OI - J.O. SCUDOER .......... ...NASA-GSFC 

GREENBELT, MO 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS TO STUDY THE TRANSPORT COEFFICIENTS 
OF. AND TURBULENCE IN. THE COLLISIONLESS PLASMA REPRESENTED BY 
THE INTERPLANETARY MEOIUM AND MAGNETOSHEATH, LOW-ENERGY SOLAR 
ELECTRON EVENTS.- AND BOV SHOCK ASSOCIATED ELECTRONS. TWO 
TRI AXIAL SYSTEMS OF I2T-DEG CYLINDRICAL ELECTROSTATIC 
ANALYZERS WILL BE USED TO MAKE THREE-DIMENSIONAL MEASUREMENTS 
OF THE ELECTRON DISTRIBUTION FUNCTION FROM 6 EV TO 10 KEV. 
MEASUREMENTS WILL BE MAOE IN TWO ENERGY RANGES V I TH AN ENERGY 
RESOLUTION OF 0.07. THE ENTIRE SET OF SIX SIMULTANEOUS 
SPECTROMETER MEASUREMENTS HILL BE TAKEN WHILE THE SATELLITE 
ROTATES THROUGH 60 DEG. EACH SPECTROMETER AXIS HILL CONSIST OF 
THE CURVED PLATE ANALYZER AND A CHANNELTRON DETECTOR. 

I SEE- A. RUSSELL 

EXPERIMENT NAME- MAGNETIC FIELOS 

NSSDC ID- MOTHER -04 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- MAGNETOSPHERIC PHYSICS 


EXPERIMENT PERSONNEL 4 f> l=PR INC IPAL IN VES T IGA TOR. TL=T£AM LEADER 
Ol=OTMER INVESTIGATOR. TM=TEAM MEMBER) 

PI - C.T. RUSSELL ••••••••••••• U OF CALIF* LA 

LOS ANGELES. CA 

01 - R.L. MCPHER RON ........ ...U OF CALIF. LA 

LOS ANGELES. CA 

OI - P.C. HEOGECOCK IMPERIAL COLLEGE 

LONDON, ENGLAND 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT HILL CONSIST OF A FLIPPABLE BOOM-MOUNTED 
TR1AXIAL FLUXGATE MAGNETOMETER THAT HILL MEASURE THE STEADY 
MAGNETIC FIELD AND ITS LOH— FREQUENCY VARIATIONS. THE 
MAGNETOMETER HAS TWO OPERATING RANGES MINUS TO PLUS (M-P» 8192 
GAMMA AND M-P 512 GAMMA IN EACH VECTOR COMPONENT. THERE ARE 
ALSO THREE MODES, SELECTABLE IN EACH OPERATING RANGE. THE 
FIRST MODE DIGITIZES DATA INTO 16 BITS. AND THE OTHER THO 
INVOLVE 6 BIT DIGITIZATION. OF THE LATTER THO MODES. THE 
FIRST HAS DYNAMIC RANGES OF M-P 1024 GAMMA AND M-P 64 GAMMA 
AND THE SECOND HAS DYNAMIC RANGES OF M-P 256 GAMMA ANO M-P 16 
GAMMA. THE TELEMETRY BANDWIDTH OF THE MAGNETOMETER IS A 
FUNCTION OF OPERATING MODE ANO SPACECRAFT TELEMETRY RATE, AND 
VARIES FROM 2 HZ AT THE 2048 BIT PER SECOND RATE IN THE DOUBLE 
PRECISION MODE TO 32 HZ AT THE 16 KILOBIT RATE IN EITHER OF 
THE THO SINGLE PRECISION MODES. AN I OENT I CAL INSTRUMENT IS TO 
BE FLOWN ON THE DAUGHTER SPACECRAFT, PERMITTING SEPARATION OF 
TEMPORAL ANO SPATIAL MAGNETIC FLUCTUATIONS. 


ISEE-A. SHARP 


EXPERIMENT NAME- PLASMA COMPOSITION 


NSSDC ID- MOTHER -12 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPL INEC S»- MAGNETOSPHERIC PHYSICS 


EXPERIMENT 
PI - R.D. 
OI - G. 

OI - H.R. 
OI - R.G. 
□I - E.G. 
OI - J. 

OI - P.x. 
OI - H. 


PERSONNEL f P I=PR INCI PAL INVESTIGATOR, TL= TE AM LEADER 
DI=OTHER INVESTIGATOR, TM=TEAM MEMBER) 


SHARP ...LOCKHEED PALO ALTO 

PALO ALTO. CA 

HAERENDEL ........... MPI -E XTRATEPR PHYS 

GARCHING. FED REP OF GERMANY 

ROSENBAUER MP I — EXT R A TERR PHYS 

GARCHING. FED REP OF GERMANY 
JOHNSON ........... ..LOCKHEED PALO ALTO 

PALO ALTO. CA 

SHELLEY LOCKHEED PALO ALTO 

PALO ALTO, CA 

GEISS OF BERNE 

BERNE. SWITZERLAND 
cBERHARDT ....... ....U OF BERNE 

BERNE. SWITZERLAND 

BALSIGER OF BERNE 

BERNE. SWITZERLAND 


EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS INVESTIGATION WILL BE TO DETERMINE 
THE ION COMPOSITION AND ENERGY SPECTRA OF THE PLASMA WITHIN 
THE MAGNETOSPHERE. M A GN ETO SHE ATH . AND SOLAR WlNO. AND TO 
DETERMINE THE ANGULAR DISTRIBUTION OF THE PLASMA IN THE 
MAGNETOSHEATH. AN ENERGETIC ION MASS SPECTROMETER WILL BE 
FLOWN THAT WILL HAVE AN ELECTROSTATIC ENERGY ANALYZER FOLLOWED 
BY A COMBINED CYLINDRICAL, El ECTRO STA T I C /MAGNET Ic MASS 

ANALYZER. A COMBINATION OF ELECTRON MULTIPLIERS WILL BE USED 
AS THE OETECTORS. THE ENERGY-P ER-UNI T-CH ARGE RANGE MEASURED 
WILL BE FROM 0 TO 40 KEV. THE M ASS-PER-UN I T-CH ARGE RANGE 
MEASURED WILL EXTEND FROM 1 TO 138 AMU. 


— ISEE-A. SIMPSON 

EXPERIMENT NAME- MEDIUM-ENERGY COSMIC RAYS 
NSSDC ID- MOTHER -14 

LAST REPORTED STATE- APPROVEO CONDITIONALLY 


OSS 01 V IS I ON— PHYSICS ANO ASTRONOMY PROGRAMS 
DISCIPLINE IS)- HIGH ENERGY ASTROPHYSIC 

EXPERIMENT PERSONNEL f P I =PR INC I P AL INVESTIGATOR. TL=TE AM LEAOER 
Ol=OTHER INVESTIGATOR. TM=T=AM MEMBER) 

PI - J . A • SIMPSON OF CHICAGO 

CHICAGO. IL 

OI - G.M • MASON OF CHICAGO 

CHICAGO. IL 

OI - B. CARTWRIGHT OF CHICAGO 

CHICAGO. IL 

OI - M. GARCI A— MUNOZ OF CHICAGO 

CHICAGO. IL 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNEO TO STUDY A WIDE RANGE OF 
INTENSITIES ENCOUNTERED IN INTERPLANETARY SPACE AND THE 
MAGNETOSPHERE FOR ENERGETIC COSMIC RAY NUCLEONS. THE ISOTOPES 
TO BE SEPARATED ARE HYDROGEN J. HYDROGEN 2. HELIUM 3, AND 
HELIUM 4 FROM 10 TO 150 MEV/NUCLEON. DIFFERENTIAL ENERGY 
SPECTRA ARE TO BE OBTAINED FOR HYDROGEN AND HELIUM FROM 0.5 TO 
ISO MEV/NUCLEON ANO FOR LITHIUM THROUGH COBALT <Z FROM 3 
THROUGH 27) IN THE ENERGY RANGE FROM 10 TO 700 MEV/NUCLEON. 
THE INSTRUMENTATION WILL CONSIST OF AN EXTENDED RANGE 
TELESCOPE I ERT > FORMED BY A COMBINATION OF SOLID-STATE 
DETECTORS. A CESIUM IODIDE SCINTILLATOR. ANO A PLASTIC 
ANT I CO I NC I DENCE SCINTILLATOR. 

ISEE-A. WILLIAMS 

EX PER IMF NT NAME- ENERGETIC ELECTRONS AND PROTONS 
NSSDC 10- MOTHER -09 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
0 ISC I PL I NEC SI- MAGNETOSPHERIC PHYSICS 


EXPERIMENT 
PI - O.J. 
OI - C.O. 
OI - B. 

OI - T.A. 
OI - G. 

OI - E . 


PERSONNEL 
WILLIAMS 
BOSTROM . 
WILKEN .. 
FRITZ ... 
HI BBERENZ 
KEPPLER ., 


(PI =PR INC I PAL INVESTIGATOR, TL = TEAM LEAOER 
OI=OTNER INVESTIGATOR. TMsTEAM MEMBER) 

NO A A— ERL 

BOULDER. CO 

APPLIEO PHYSICS LAB 

SILVER SPRING, M£> 

MP I — AERONOM Y 

LINDAU. FED REP OF GERMANY 
• ......... NOA A— E RL 

BOULDER. CO 

OF KIEL 

KIEL, FEO REP OF GERMANY 

MPI— AERONOMY . 

LINOAU. FEO REP OF GERMANY 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS OESIGNEO TO IDENTIFY AND TO STUOY 
PLASMA INSTABILITIES RESPONSIBLE FOR ACCELERATION. SOURCE ANO 
LOSS MECHANISMS. AND BOUNDARY AND INTERFACE PHENOMENA 
THROUGHOUT THE ORBITAL RANGE OF THE MOTHER/OAUGHTER 
SATELLITES. A PROTON TELESCOPE AND AN ELECTRON SPECTROMETER 
WILL BE FLOWN ON EACH SPACECRAFT TO MEASURE DETAILED ENERGY 
SPECTRUM ANO ANGULAR DISTRIBUTIONS. THESE DETECTORS WILL USE 
SILICON SURFACE BARRIER TOT ALL Y-DEPL ETED SOLID-STATE OEVICES 
OF VARIOUS THICKNESSES. AREAS. AND CONFIGURATIONS. PROTONS IN 
0 CHANNELS BETWEEN 20 KEV AND 2 MEV, AND ELECTRONS IN 8 
CHANNELS BETWEEN 20 KEV AND I MEV WILL BE MEASUREO. A SEPARATE 
SOLID STATE DETECTOR SYSTEM WILL MEASURE THE ENERGY SPECTRA 
ANO PITCH ANGLE DISTRIBUTIONS OF ALPHA PARTICLES AND HEAVY 
IONS IN THE ENERGY RANGE ABOVE 150 KEV PER NUCLEON. 


**************************** I SEE-0 

SPACECRAFT COMMON NAME- I SEE-B 
ALTERNATE NAMES- IMP-K PRIME. IME-D 
DAUGHTER 

NSSDC ID- DAUGHTR 


LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 2HALF 77 SPACECRAFT WEIGHT- 120. KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNT RY/ AGENCY 

UNITED STATES NASA-OSS 

INTERNATIONAL ESRO 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- MIN INCLINATION- 28. OEG 

PER I APS IS— SOO. KM ALT APOAPSIS- 1 31000. KM ALT 

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER* PS=PROJECT SCIENTIST. 

MG = PROGR AM MANAGER. SC=PROGRAM SCIENTIST) 

PM - A. HAWKYaRD ...ESRO-ESTEC 

NOORDWfJK. NETHERLANDS 
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PS - D. E 


PAGE 


ESRO-ESTEC 

NOORDwlJK. NETHERLANDS 

MG - J.R. HOLTZ NASA HEADQUARTERS 

WASHINGTON* DC 

sc - E.a. schmepling headquarters 

WASHINGTON* DC 

SPACECRAFT BRIEF DESCRIPTION 

THE EXPLORER CLASS DAUGHTER SPACECRAFT IS PART OF THE 
MQTHER/DAUGHTER/HEL IOCENTRIC MISSION (ISEE A, B. AND C). THE 

PURPOSES OF THE MISSION WILL BE ID TO INVESTIGATE 

SOLAR-TERRESTRIAL RELATIONSHIPS AT THE OUTERMOST BOUNDARIES OF 
THE EARTH* S MAGNETOSPHERE. < 2) TO EXAMINE IN DETAIL THE 
STRUCTURE OF THE SOLAR WlNO NEAR EARTH AND THE SHOCK WAVE THAT 
FORMS THE INTERFACE BETWEEN THE SOLAR WIND AND EARTH. AND 13) 
TO CONTINUE THE INVESTIGATION OF COSMIC RAYS AND SOLAR FLARES 
IN THE INTERPLANETARY REGION NEAR 1 AU. THE MISSION WILL THUS 
EXTEND THE INVESTIGATIONS OF PREVIOUS IMP SPACECRAFT. THE 
MOTHER/OAUGHTER PORTION OF THE MISSION WILL CONSIST OF TWO 
SPACECRAFT WITH A ST AT I ON-KEEP I NG CAPABILITY In A HIGHLY 
ECCENTRIC EARTH ORBIT WITH APOGEE FROM 18 TO 23 EARTH RADII. 
THE SPACECRAFT WILL MAINTAIN A SMALL SEPARATION DISTANCE. AND 
WILL Make SIMULTANEOUS COORDINATED MEASUREMENTS to PERMIT 
.SEPARATION OF SPATIAL FROM TEMPORAL IRREGULARITIES IN THE 
NEAR-EARTH SOL AP WIND. THE BOW SHOCK. AND INSIDE THE 
MAGNETOSPHERE. 

I SEE-ti. ANDERSON 

EXPE RI MENT NAME- ENERGETIC ELECTRONS AND PROTONS 
NSSOC ID- DAUGHTR-08 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINED)- MaGNETOSPMEPI C PHYSICS 

EXPERIMENT PERSONNEL ( P I = PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
O I -OTHER INVESTIGATOR. TM=TEAM MEMBER) 

P| - K. A. ANDERSON OF CALIF. BERKELEY 

BERKELEY. CA 

□I - C.I. MENG .............. ..U OF CALIF. BERKELEY 

BERKELEY. CA 

01 - J.M. BOSOUED PAUL SABATIER U 

TOULOUSE. FRANCE 

01 - R. PELLAT ^ PAUL SABATIER U 

TOULOUSE, FRANCE 

01 - F.V. CORONITI OF CALIF. LA 

LOS ANGELES. CA 

01 - H. R EM F PAUL SABATIER U 

TOULOUSE. FRANCE 

01 - R.P. LIN OF CALIF, BERKELEY 

BERKELEY, CA 

01 - G.K. PARKS OF WASHINGTON 

SEATTLE, WA 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THIS EXPERIMENT WILL BE TO DETERMINE. BY 
USING IDENTICAL INSTRUMENTATION ON THE MOTHER/DAUGHTER 
SPACECRAFT, THE SPATIAL EXTENT, PROPAGATION VELOCITY, AND 
TEMPORAL BEHAVIOR OF A WIDE VARIETY OF PARTICLE PHENOMENA. 
ELECTRONS WILL BE MEASURED IN TWO INTERVALS OVER THE ENERGY 
RANGE FROM a Tfl 200 KEV, AND PPOTONS WILL BE MEASURED IN THREE 
INTERVALS OVER THE ENERGY RANGE FROM 10 TO 380 KEV. IDENTICAL 
INSTRUMENTATION ON EACH SPACECRAFT WILL CONSIST OF A PAIR OF 
SURFACE BARRIER SEMICONDUCTOR DETECTOR TELESCOPES I ONE WITH A 
FOIL AND ONE WITHOUT A FOIL) AND FOUR FIXED-ENERGY ELECTRIC 
FIELD CHARGED PARTICLE ANALYZERS. THESE ANALYZERS WILL 6E USEO 
TO MEASURE ELECTRONS AND PROTONS SEPARATELY AT 2 AND 6 KEV. 

ISEE— B. EG ID I 

EXPERIMENT NAME- 50-EV To 25-KEV ION AND 35-EV TO 7-KEV 
ELECTRON PLASMA PROBES 

NSSDC ID- DAUGHTR-02 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS OIVISION- PHYSICS AND ASTPONOMY PROGRAMS 
DISC IPLINEI S) - MAGNETOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL I P I =PR I NC I PAL INVESTIGATOR, TL = TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 


PI - A. EG1DI U OF ROME 

ROME, ITALY 

01 - G- MORENO OF ROME 

ROME. ITALY 

01 - P. CERULL I OF ROME 

ROME, ITALY 

O! - V. FORMISANO OF ROME 

ROME, ITALY 

01 - S.c. CANTARANO OF ROME 

PO«E. ITALY 


EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS EXPERIMENT WILL BE TO GAIN A 
BETTER UNDERSTANDING OF THE INTERACTION OF THE SOLAR WIND WITH 
THE EARTH'S MAGNETIC FIELD BY MEASURING ION AND ELECTRON 
FLUXES AS FUNCTIONS OF DIRECTION AND ENERGY. ONE ELECTROSTATIC 
ANALYZER AND FIVE FARADAY CUPS WILL BE USED TO MEASURE THE ION 
DISTRIBUTION FUNCTION FROM SO EV TO 25 KEV PER UNIT CHARGE. 
TWO FARADAY CUPS WILL BE USED TO MEASURE THE ELECTRON 
DISTRIBUTION FUNCTION FROM 36 EV TO 7 KEV. THE ELECTROSTATIC 


ANALYZER WILL HAVE SEVERAL NARROW ENERGY WINDOWS TO MAP THE 

PARTICLE ( 1 ON AND ELECTRON) DISTRIBUTION FUNCTION IN DETAIL. 

EACH OF THE FIVE FARADAY CUP-C HANNELTRON DETECTORS WILL SERVE 
AS FLUX DETECTORS TO SIMULTANEOUSLY MAP THE ION DISTRIBUTION 
FUNCTION TO A COARSE ENERGY RESOLUTION. EACH OF THE. TWO 

FARADAY CUP-C H ANNELTRDN DETECTORS WILL SERVE AS A FLUX 

DETECTOR TO MAP THE ELECTRON DISTRIBUTION FUNCTION TO COARSE 
ENERGY RESOLUTION. 

ISEE-B. FRANK 

EXPERIMENT NAME- HOT PLASMA 
NSSDC ID- DAUGHTR— 0 3 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPL INEIS)- MAGNETOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL I Pi =PR I NC I PAL INVESTIGATOR. TL=TE AN LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - L.A. FRANK OF IOWA 

IOWA CITY. IA 

OI - V ■ M . VASYLIUNAS MASS INST OF TECH 

CAMBRIDGE. MA 

OI - C.F. KENNEL OF CALIF, LA 

LOS ANGELES. CA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO STUDY. BY MEANS OF 

IDENTICAL INSTRUMENTATION ON THE MOTHER/OAUGHTER SPACECRAFT, 
THE SPATIAL ANO TEMPORAL VARIATIONS OF THE SOLAR WIND ANO 
MAGNETOSHEATH ELECTRONS AND IONS. PROTONS AND ELECTRONS IN THE 
ENERGY RANGE FROM I EV TO 50 KEV WILL BE MEASURED IN 63 

CONTIGUOUS ENERGY BANDS WITH AN ENERGY RESOLUTION (DELTA E/E) 
OF 0.17. A QUADRI SPHER IC AL LOW-ENERGY PROTON ANO ELECTRON 
DIFFERENTIAL ENERGY ANALYZER (lEPEDEA > . EMPLOYING SEVEN 

continuous channel electron multipliers in each of its two 

(ONE FDR PROTONS AnD ONE POR ELECTRONS) ELECTROSTATIC 

ANALYZERS WILL BE FLOWN ON BOTH MOTHER ANO DAUGHTER 

SPACECRAFT. ALL 3 UT 2 PERCENT OF THE FOUR PI STER SOLID-ANGLE 
WILL BE COVERED FOR PARTICLE VELOCITY VECTORS. 

ISEE-B. CURNETT - r — — 

EXPERIMENT NAME- IO-HZ TO 10-KHZ MAGNETIC ANO 10-HZ TO 

200-KMZ ELECTRIC FIELD MONOAXlAL PROBES 

NSSOC ID- DAUGHTR-05 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS OIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 
DISC IPL INEIS )— MAGNETOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL = TEAM LEADER 
OI=OTHER INVESTIGATOR. TM= TE AM MEMBER) 

PI - D . A . GURNETT OF IOWA 

IOWA CITY, IA 

OI - F.L. SCARF TRW SYSTEMS GROUP 

REDONDO BEACH. CA 

OI - E.J. SMITH NASA-JPL 

PASADENA. CA 

OI - R.W. FREDERICKS TRW SYSTEMS GROUP 

REDONDO BEACH. CA 

EXPERIMENT BRIEF DESCRIPTION 

IN THIS EXPERIMENT, A SINGLE-AXIS SEARCH COIL 
MAGNETOMETER WITH A HIGH PERMEABILITY CORE AND A SINGLE 
ELECTRIC FIELD DIPOLE (RELATIVELY SHORT) WILL MEASURE WAVE 
PHENOMENON OCCURRING WITHIN THE MAGNETOSPHERE AND SOLAR W INO 
IN CONJUNCTION WITH A SIMILAR EXPERIMENT FLOWN ON THE MOTHER 
SPACECRAFT. THE TIME REQUIRED FOR A 16-CHANNEL SPECTRUM 

ANALYSIS IN A RANGE OF 10 HZ TO 10 KHZ FROM THE SEARCH COIL 
WILL BE 100 MS. THE TIME REQUIRED FOR A 16-CHANNEL SPECTRUM 
ANALYSIS IN A RANGE OF 10 HZ TO 200 KHZ FROM THE ELECTRIC 
O I POLE WILL ALSO BE 100 MS. THE DIPOLE WILL BE MOUNTED 
PERPENDICULAR TO THE SPIN AXIS. 

ISEE-B. HARVEY 

EXPERIMENT NAME- RADIO PROPAGATION RECEIVER 
NSSDC ID- DAUGHTR— 06 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OISC IPLINE(S)- MAGNETOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL ( P l =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
O I = OTHER INVESTIGATOR, TM = T£ A M MEMBER) 

PI - C.C. HARVEY PARIS OBSERVATORY 

PARIS. FRANCE 

OI - R. GENDRIN CNET 

PARIS. FRANCE 

OI - J.P. MCAFEE ............. .NO AA-ERL 

BOULDER. CO 

OI - M. PETIT 

PARIS. FRANCE 

01 - D. JONES ESRO-ESTEC 

NOOPOWIJK, NETHERLANDS 
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□ I 


J.M. 


ETC HE TO 


01 - R.J.L.GRARD 


CNET 

PARIS. FRANCE 
i E SRO— ESTEC 

NDOrDWJJK, NETHERLANDS 


EXPERIMENT BRIEF DESCRIPTION 

THE TOTAL ELECTRON CONTENT BETWEEN THE MOTHER AND 
DAUGHTER WILL BE OBTAINED BY MEASURING THE PHASE DELAY 
INTRODUCED BY THE AMBIENT PLASMA ONTO A WAVE OF FREQUENCY 
ABOUT 1 MHZ. TRANSMITTED FROM THE MOTHER (EXPERIMENT 8) AND 
RECEIVED ON THE DAUGHTER. THE PHASE WILL BE COMPARED AGAINST 
A PHASE-COHERENT SIGNAL TRANSMITTED FROM THE MOTHER TO THE 
OAUGHTER BY MODULATION ONTO A CARRIER OF FREQUENCY HIGH ENOUGH 
TO BE UNAFFECTED BY THE AMBIENT PLASMA. 


EXPERIMENT NAME- ENERGETIC ELECTRONS AND PROTqNS 
NSSDC ID- OAUGHTR-O? 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPL INE( S)- MAGNETO SPHERIC PHYSICS 


EXPERIMENT 

PI - E. 

01 - O.J. 
Of - T.A. 
01 - C.O. 
OI - B. 

01 - G. 


PERSONNEL (PI =PR I NCI PAL INVESTIGATOR. TL=TEAM LEADER 
OI*OTMER INVESTIGATOR, TM=TEAM MEMBER) 


KEPPLER ...... .......MPI-AEPONOMY 

LINDAU. FED REP OF GERMANY 
WILLIAMS ..••••.«••.. NO A A —ERL 

BOULDER . CO 

FRITZ . .NOAA— ERL 

BOULDER. CO 

BOSTRQM •••••••••••••APPLIEO PHYSICS LAB 

SILVER SPRING. MD 
WILKEN ... ........... MPl-AERONOMY 

LINDAU. FED REP OF GERMANY 
WIBBERENZ ........... U OF KIEL 

KIEL. FED REP OF GERMANY 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS OESIGNEO TO IDENTIFY AND TO STUOY 
PLASMA INSTABILITIES RESPONSIBLE FOR ACCELERATION, SOURCE AND 
LOSS MECHANISMS. ANO BOUNDARY AND INTERFACE PHENOMENA 
THROUGHOUT THE ORBITAL RANGE OF MOTHER/ DAUGHTER SATELLITES. A 
PROTON TELESCOPE AND AN ELECTRON SPECTROMETER WILL BE FLOWN ON 
EACH SPACECRAFT TO MEASURE 0ETAILEO ENERGY SPECTRA AND ANGULAR 
DISTRIBUTIONS. THESE DETECTORS WILL USE SILICON. 
SURFACE-BARRIER, TOTALLY DEPLETED. SOLID-STATE OEVICES OF 
VARIOUS THICKNESSES. AREAS, AND CONFIGURATIONS. PROTONS IN 4 
AND 16 CHANNELS BETWEEN 25 KEV AND 2 MEV ANO ELECTRONS IN 4 
AND 16 CHANNELS BETWEEN 20 KEV AND 2 MEV WILL BE MEASUREO. 


ISEE-B. PASCHMANN 


I S EE— B. RUSSELL 

EXPERIMENT NAME- MAGNETIC FIELDS 
NSSDC ID- DAUGHTR— 04 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE( S >- MAGNETOSPMER IC PHYSICS 


EXPERIMENT 
PI - C-T. 
01 - R.L. 
OI - P.C. 


PERSONNEL ( P I =PR INCl PAL INVESTIGATOR. T L=TEAM LEADER 
OI =OTHER INVESTIGATOR, TM=TS AM MEMBER) 


RUSSELL OF CALIF, LA 

LOS ANGELES. CA 

MCPHERRON ....U OF CALIF. L» 

LOS ANGELES, CA 

HEDGECOCK IMPERIAL COLLEGE 

LONDON, ENGLAND 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF A FLIPPABLE BOOM-MOUNTED 
TRI AXIAL FLUXGATE MAGNETOMETER THAT WILL MEASURE THE STEAOY 

magnetic field and its low-freouency variations. the 

MAGNETOMETER HAS TWO OPERATING RANGES MINUS TO PLUS ( M-P 1 8 192 
GAMMA ANO M-P 512 GAMMA IN EACH VECTOR COMPONENT. THERE ARE 
ALSO THREE MOOES. SELECTABLE IN EACH OPERATING RANGE. THE 
FIRST MODE DIGITIZES DATA INTO 16 BITS. AND THE OTHER TWO 
INVOLVE 8 BIT DIGITIZATION, OF THE LATTER TWO MODES, THE 
FIRST HAS OYNAMlC RANGES OF M-P 1024 GAMMA ANO M-P 64 GAMMA 
AND THE SECOND HAS DYNAMIC RANGES OF M-P 256 GAMMA AND M-P 16 
GAMMA. THE TELEMETRY BANDWIDTH OF THE MAGNETOMETER IS A 
FUNCTION OF OPERATING MODE ANO SPACECRAFT TELEMETRY RATE. ANO 

varies from 2 hz at the 204e sit per secono rate in the double 

PRECISION MODE To 32 HZ AT THE 16 KILOBIT RATE IN EITHER OF 
The TWO SINGLE PRECISION MODES. AN IDENTICAL INSTRUMENT WILL 
BE FLO*N ON THE MOTHER SPACECRAFT. PERMITTING SEPARATION OF 
TEMPORAL AND SPATIAL MAGNETIC FLUCTUATIONS. 


ft********************* ****** ISEE-C *************************** 

SPACECRAFT COMMON NAME- ISEE-C 
ALTERNATE NAMES- STP PROBE. IME-H 
HELIOCENTRIC 

NSSDC ID- HELOCTR 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 2 HALF 78 SPACECRAFT WEIGHT- 465. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 


EXPERIMENT NAME- 50-EV TO 40-KEV PROTON AND 5-EV TO 
20-KEV ELECTRON PLASMA PROBE 

NSSDC ID- DAUGHTR-Ol 


PLANNED ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC 
ORBIT PERIOD- 365. DAYS 

PER I APS IS— I. AU RAD 


INCLINATION- 0. DEG 

APOAPSIS- 1. AU RAO 


LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- MAGNETOSPHERIC PHYSICS 


Experiment personnel ( p i=pr inci pal investigator. tl=team leader 

0 I = OTHER INVESTIGATOR. TM=T£AM MEMBER) 

PI - G. PASCHMANN ...MPI 

GARCHING. FED REP OF GERMANY 

□ I - W.C. FELDMAN LOS ALAMOS SCI LAB 

LOS ALAMOS. NM 

OI - E.W. HONES ••...••.•••••••LOS ALAMOS SCI LAB 

LOS ALAMOS. NM 

OI - K. SCHINDLER INST FOR THEOR PHYS 

GARCHING, FED REP OF GERMANY 

OI - H. MIGGENRIEDER MPI ' 

GARCHING, FED REP OF GERMANY 

OI - S.J. BAME ...LOS ALAMOS SCI LAB 

LOS ALAMOS. NM 

OI - H. VOLK MPI 

GARCHING. FED REP OF GERMANY 

OI - H.R . ROSENBAUER . . MPI- E XTR ATERR PHYS 

GARCHING. FEO REP OF GERMANY 

OI - M.O. MONTGOMERY ...LOS ALAMOS SCI LAB 

LOS ALAMOS. NM 

OI - J.R. ASBRIDGE LOS ALAMOS SCI LAB 

LOS ALAMOS. NM 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO STUDY THE PLASMA VELOCITY 
DISTRIBUTIONS AND THEIR SPATIAL AND TEMPORAL VARIATIONS IN THE 
SOLAR WIND. BOW SHOCK, MAGNETOSHEATH, MAGNETOPAUSE. AND 
MAGNETOTAIL (WITHIN THE MAGNETOSPHERE). ONE-. TWO-. AND 
THREE-DIMENSIONAL VELOCITY DISTRIBUTIONS FOR POSITIVE IONS AND 
ELECTRONS WILL BE MEASURED USING TWO 90-DEG SPHERICAL 
ELECTROSTATIC ANALYZERS WITH CHANNELTRON ELECTRON MULTIPLIERS 
AS DETECTORS. IN CONJUNCTION WITH SIMILAR INSTRUMENTATION 
PROVIDED BY S. J. BAME/LASL FOR THE MOTHER SPACECRAFT. PROTONS 
FROM 50 EV TO 40 KEV (AND ELECTRONS FROM 5 EV TO 20 KEV) WILL 
BE MEASURED WITH 10 PERCENT ENERGY RESOLUTION IN TWO RANGES 
EACH. 


SPACECRAFT PERSONNEL (PM = PROJECT MANAGER, PS=PROJECT SCIENTIST, 
MG= PROGRAM MANAGER. SC =PROGft AM SCIENTIST) 

PM - 
PS - 
MG - 
SC - 

WASHINGTON. OC 

SPACECRAFT BRIEF DESCRIPTION 

THE EXPLORER CLASS HELIOCENTRIC SPACECRAFT WILL BE PART 
OF THE MOTH ER/D AUGHT ER/HEL lOCENTRIC MISSION ( I SEE A, 8. AND C). 
T HE PURPOSES OF THE MISSION WILL BE (1) TO INVESTIGATE 
SOLAR/TERRESTRIAL RELATIONSHIPS AT THE OUTERMOST BOUNDARIES OF 
THE EARTH'S MAGNETOSPHERE. (2) TO EXAMINE IN OETAIL THE 
STRUCTURE OF THE SOLAR WIND NEAR THE EARTH AND THE SHOCK WAVE 
THAT FORMS THE INTERFACE BETWEEN THE SOLAR WIND AND EARTH. AND 
(3) TO CONTINUE THE INVESTIGATION OF COSMIC RAYS AND SOLAR 
FLARES IN THE INTERPLANETARY REGtON NEAR 1 AU . THE MISSION 
WILL THUS EXTEND THE INVESTIGATIONS OF PREVIOUS IMP 
SPACECRAFT. THE LAUNCH OF THREE COORDINATED SPACECRAFT IN THIS 
MISSION WILL PERMIT THE SEPARATION OF SPATIAL AND TEMPORAL 
EFFECTS. THE HELIOCENTRIC SPACECRAFT WILL BE PLACED NEAR A 
LIBRATION POINT IN THE EARTH/SUN GRAVITATIONAL FIELD, ALLOWING 
IT TO REMAIN BEYOND THE MAGNETOSPHERIC CAVITY IN TH= SOLAR 
WIND. IT WILL THUS CONTINUOUSLY MONITOR CHANGES IN THE 
NEAR-EARTH INTERPLANETARY MEDIUM. BECAUSE BOTH THE MOTHER AND 
DAUGHTER SPACECRAFT WILL HAVE ECCENTRIC GEOCENTRIC ORBITS* IT 
IS HOPED THAT THIS MISSION WILL MEASURE THE CAUSE/EFFECT 
RELATIONSHIPS BETWEEN THE INCIOENT SOLAR PLASMA ANO THE 
MAGNETOSPHERE. FINALLY. THE HELIOCENTRIC SPACECRAFT WILL ALSO 
PROVIDE A NEAR-EARTH BASE FOR MAKING COSMIC RAY AND OTHER 
PLANETARY MEASUREMENTS FOR COMPARISON WITH COINCIDENT 
MEASUREMENTS FROM DEEP-SPACE PROBES. 

ISEE-C, ANDERSON 

EXPERIMENT NAME- X RAYS AND ELECTRONS 
NSSDC ID- HELOCTR— 0 9 


J.J. MADDEN NASA-GSFC 

GREENBELT, MD 

T.T, VON ROSENVINGE NASA-GSFC 

GREENBELT, MO 

J.R. HOLTZ NASA HEADQUARTERS 

WASHINGTON. DC 

E.R. SCHMERLING NASA HEADQUARTERS 
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LAST REPORTED STATE- APPROVED CONDITIONALLY 


01 - A, 


BALOGH 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISCIPLINE^*- HIGH ENERGY ASTRophYSIC MaGNETOSPHERI C PHYSICS 

EXPERIMENT PERSONNEL { P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
O l = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - K • A • ANDERSON • . OF CALIF. BERKELEY 

BERKELEY. C* 

01 - R.P. LIN OF CALIF. BERKELEY 

BERKELEY. CA 

01 - D.F. SMITH HIGH ALTITUOE OBS 

BOULDER, CO 

01 - S.R. KANE ..U OF CALIF. BERKELEY 

BERKELEY. CA 

experiment brief description 

THIS EXPERIMENT is designed to STUOY SPECTRA and 
ANISOTROPIES OF INTERPLANETARY AND SOLAR ELECTRONS <2 TO 800 
KEV) IN THE TRANSITION ENERGY RANGE BETWEEN SOLAR WIND AND 
LOW-ENERGY COSMIC RAYS. AND TO STUOY WITH 1 SEC RESOLUTION THE 
SPECTRA OF SOLAR X PAYS (6 TO 22B KE V ) . THE ELECTRONS WILL BE 
MEASURED BY A PAIR OF PASSIVELY COOLED. SURFACE BARRIER 
SEMICONDUCTOR OETECTOR TELESCOPES <10-800 KEV* AND BY A 
HEMISPHERICAL PLATE ELECTROSTATIC ANALYZER WITH 
CHANNEL-MULTIPLIER OETECTORS (2-18 KEV). THE X RAYS WILL BE 
MEASURED BY A PROPORTIONAL COUNTER <6-20 KEV) AND A SODIUM 
IODIDE SCINTILLATOR (12 TO 228 KEV). 

I SEE— C, BA ME 

experiment name- iso-ev to 7-kev proton and 5-ev to 

2.S-KEV ELECTRON PLASMA PROBE 
NSSQC ID- HELOCTR-01 

LAST REPORTEO STATE- APPROVEO CONDITIONALLY 


OSS O I V I S I ON— PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINED)- MAGNETO SPHERIC PHYSICS 

EXPERIMENT PERSONNEL ( P I = PR INC I PAL INVESTIGATOR, TL=TEAM LEADER 
OIsOTHER INVESTIGATOR, T M= TE AM MEMBER) 

PI - S. J . BAME LOS ALAMOS SCI LAB 

LUS ALAMOS, NM 

OI *» J.R. ASBPIOGE LOS ALAMOS SCI LAB 

LOS ALAMOS, NM 

OI - E.W. HONES LOS ALAMOS SCI LAB 

LOS ALAMOS, NM 

OI - M.D. MONTGOMERY LOS ALAMOS SCI LAB 

LOS ALAMOS, NM 

OI *. W.C. FELDMAN LOS ALAMOS SCI LAB 

LOS ALAMOS. NM 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS OESIGNED TO MAKE AN INTEGRATED STUDY 
OF THE NATURE, ORIGIN AND EVOLUTION OF STRUCTURE IN THE 
IMTERPLANET ARY MEDIUM. ALSO. THE THERMAL STATE OF THE 
INTERPLANETARY PLASMA WILL BE STUDIED. UNPERTURBED BY THE 
EARTH'S BOW SHOCK.' IN THE EXPERIMENT PROTON AND ELECTRON SOLAR 
PLASMA WILL 8E MEASURED FROM 150 EV TO 7 KEV AND 5 EV TO 2.5 
KEV IN 12 AND 16 ENERGY STEPS, RESPECTIVELY. PROTONS WILL BE 
MEASURED BY A 135-DEG SPHERICAL ELECTROSTATIC ANALYZER IN BOTH 
TWO AND THREE DIMENSIONS. STEP ENERGY RESOLUTION FOR EACH 
ENERGY WINDOW WILL BE *.2 PERCENT. ELECTRONS WILL BE MEASUREO 
BY A QO — DEG SPHERICAL ELECTROSTATIC ANALYZER. ALSO IN TWO ANO 
THR£E DIMENSIONS. THE ENERGY WINDOW PER STEP FOR ELECTRONS 
WILL BE 10 PERCENT. CHANNELTRON ELECTRON MULTIPLIERS WILL BE 
USED AS DETECTORS FOP EACH OF THE ANALYZERS. 

I SEE- C . DE FE I TER 

EXPERIMENT NAME- ENERGETIC PROTONS 
NSSOC ID- HELOCTR-08 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINEI S)- MAGNETOSPHER IC PHYSICS 

EXPERIMENT PERSONNEL (PI -=PR I NC I PAL INVESTIGATOR. T L= T EAM LEADER 
O I = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - L.D. DE FEITER SPACE RESEARCH LAB 

UTRECHT, NETHERLANDS 

OI * J.J. VAN ROOIJEN SPACE RESEARCH LAB 

UTRECHT. NETHERLANDS 

OI - J.N. VAN GILS ..SPACE RESEARCH LAB 

UTRECHT, NETHERLANDS 

OI - R.M. VAN DEN NlEUWENHOF ..SPACE RESEARCH LAB 

' UTRECHT. NETHERLANDS 

OI - K.P. WENZEL - ESRO-ESTEC 

N009DWIJK. NETHERLANDS 

OI - A.C. DURNEY ......ESRO-ESTEC 

NOORDWI JK. NETHERLANDS 
OI - T.R. SANDERSON ...........ESRO-ESTEC 

NOOROWIJK, NETHERLANDS 

OI - R.J. HVNDS ....IMPERIAL COLLEGE 

LONDON, ENGLAND 

OI - V. DOMINGO ESRO-ESTEC 

NOORDWI JK . NETHERLANDS 

OI ■. D.E. PAGE ...ESRO-ESTEC 

NOOROWIJK. NETHERLANDS 


IMPERIAL COLLEGE 
LONOON, ENGLAND 
OI - H. ELLIOT ...•••••••.... IMPERI AL COLLEGE 

LONDON, ENGLAND 

OI - C. DE JAGER SPACE RESEARCH LAB 

UTRECHT. NETHERLANDS 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO STUDY PARTICLE 
ACCELERATION AND PROPAGATION PROCESSES IN INTERPLANETARY 
SPACE. MEASUREMENTS WILL BE MADE OF PROTONS FROM 0.03 TO I .AO 
MEV USING THREE TWO-ELEMENT TELESCOPES* THE TELESCOPES WILL 
BE MOUNTED AT 30. 60. AND 135 DEG RELATIVE TO THE SPACECRAFT 
SPIN AXIS. EIGHT-SECTOR DATA WILL BE OBTAINED FOR SELECTED 
ENERGY CHANNELS. 

ISEE-C, HECKMAN ■’ 

EXPERIMENT NAME- ' HI GH- ENERGY COSMIC RAYS 
NSSDC ID- HELOCTR— 05 

LAST REPORTED ST ATE— APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
O I SC I PL I NE ( S ) — HIGH ENERGY ASTROPHYSIC 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR, TL=TEAM LEADER 
OI = OTHER INVESTIGATOR, TM=TE AM MEMBER) 

PI - H.H. HECKMAN ............. L A WRENCE BERKELEY LAB 

BERKELEY, CA 

OI - D. GREINER OF CALIF, BERKELEY 

BERKELEY, CA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS OESIGNED TO DETERMINE THE ISOTOPIC 
ABUNDANCE IN THE PRIMARY COSMIC RAYS FOR HYDROGEN THROUGH 
IRON. THE INSTRUMENT WILL BE A 10-ELEMENT SOLID-STATE PARTICLE 
TELESCOPE CONSISTING OF LITHIUM DRIFTEO SILICON DETECTORS. 
ENERGY RANGES MEASURED WILL RUN FROM 31 TO 110 MEV FOR Z=1 • 
AND FROM 125 TO 445 MEV FOR Z = 26. ISOTOPIC RESOLUTION WILL BE 
LESS THAN 0.15 AMU FOR Z=1 THROUGH 26. DIRECTION OF INCIDENT 
NUCLEI WILL BE OBTAINED FROM A PAIR OF MULTI-WIRE PROPORTIONAL 
COUNTERS WITH 2 OEG RESOLUTION. 

ISEE-C. HOVESTAOT 

EXPERIMENT NAME- LOW-ENERGY COSMIC-RAY COMPOSITION 
NSSDC ID- HELOCTR— 0 3 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 
DISCIPL INECS)- HIGH ENERGY ASTROPHYSIC 

EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - O.K. HOVESTAOT . • • . MP I 

GARCHING, FEO REP OF GERMANY 

OI - J.J. O* GALLAGHER U OF MARYLAND 

COLLEGE PARK. MD 

OI - C.Y. FAN .....U OF ARIZONA 

TUCSON. AZ 

OI - G. GLOECKLER OF MARYLAND 

COLLEGE PARK. MD 

OI - M. SCHOLER MP I -EX TR A T£RR PHVS 

GARCHING. FED REP OF GERMANY 

OI - L.A. FISK - NASA— GSFC 

GREENBELT, MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO STUDY. BY MEANS OF 
IDENTICAL INSTRUMENTATION ON THE HELIOCENTRIC AND MOT1CR 
SPACECRAFT, THE NUCLEAR AND IONIC CHARGE AS WELL AS ISOTOPIC 
COMPOSITION OF INTERPLANETARY ANO MAGNETOSPHER IC HEAVY 
PARTICLES. MEASUREMENTS WILL BE MADE OF THE FOLLOWING SPECIES 
IN THE DESIGNATED RANGES — <1) SOLAR WIND IONS (5 KEV/CHA RGE 
TO 20 MEV/CHARGE). (2) SUPRATHERMAL MULT I PLE-CH ARGEO IONS <Z 
.LE. 26 IN THE ENERGY RANGE 5 TO 50 KEV/ NUCLEON). <3) 
LOW— ENERGY COSMIC RAYS (0.05 TO 20 MEV/NUCLEON ) . AND (4) 
TRAPPED PARTICLES <0.05 TO 6 MEV/NUCLEON). THE INSTRUMENTATION 
WILL CONSIST OF TWO SENSORS ON EACH SPACECRAFT THAT WILL USE 
ELECTROSTATIC DEFLECTION TECHNIQUES. THIN WINDOW PROPORTIONAL 
COUNTERS, AND POSITION SENSITIVE SOLIO-STATE DETECTORS. THE 
SENSORS WILL HAVE LARGE GEOMETRICAL FACTORS OVER THE ENTIRE 
ENERGY RANGE. I.E.. 0.04 SO CM STER FDR THERMAL AND 

SUPRATHERMAL SOLAR WIND MEASUREMENTS AND 3 SQ CM STER FOR 
LOW-ENERGY COSMIC RAY MEASUREMENTS. 

ISEE-C. MEYER 

EXPERIMENT NAME- COSMIC-RAY ELECTRONS AND NUCLEI 
NSSDC ID- MEL OC TR -06 

LAST REPORTED STATE- APPROVEO CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
D I SC I PL I NE < S) — HIGH ENERGY ASTROPHYSIC 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL I NVEST I GATOR . TL = TEAM LEADER 
OI = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - P. MEYER OF CHICAGO 

CHICAGO. IL 
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01 - P. EVENSON OF CHICAGO 

CHICAGO. IL 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO STUDY PARTICLE 

PROPAGATION WITHIN THE SOLAR SYSTEM ANO THE PROPERTIES OF THE 
INTERPLANETARY MEDIUM. .THE FOLLOWING SPECIES WILL BE RESOLVED 
— < 1 > ELECTRONS IDI FFERENT I AL SPECTRUM FROM 5 TO 400 MEV I . 

C 2 1 PROTONS (DIFFERENTIAL SPECTRUM FROM 36 TO 13.000 MEV AND 
INTEGRAL SPECTRUM ABOVE 13 GE V > . (3* HELIUM THROUGH SULFUR (2 

FROM 2 THROUGH 16. DIFFERENTIAL SPECTRUM FROM 60 TO 13.000 
MEV/NUCLEON AND INTEGRAL SPECTRUM ABOVE 13 GE V/NUCLEON ) , ANO 
(4) THE IRON GROUP <Z FROM 26 THROUGH 2B. DIFFERENTIAL 
SPECTRUM FROM 150 TO 13.000 MEV/NUCLEON, ANO INTEGRAL SPECTRUM 
ABOVE 13 GEV/NUCLEON I . A CHARGEO PARTICLE TELESCOPE WILL BE 
USED TO MAKE THESE MEASUREMENTS. IT WILL CONSIST OF A CURVED 
SOLID-STATE DETECTOR. A GAS CENENKOV COUNTER. A SOLID-STATE 
DETECTOR. A CESIUM IODIDE SCINTILLATION DETECTOR. A PLASTIC 
SCINTILLATION COUNTER. AND A QUARTZ CERENKOV COUNTER. THE 
OESIGN QF THE TELESCOPE IS BASED ON THaT USED IN EXPERIMENT 
60—01 4 A— 09 ' FOR OGO 5- 

— - ISEE-C. OGILVIE 

EXPERIMENT NAME- MASS SPECTROMETER FOR 470 TO 10,500 EV 
PER CHARGE ANO 1 TO S.6 AMU PER CHARGE 

NSSDC ID- HELOCTR-II 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE! S»- MAGNETOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR, TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI ~ K.W. OGILVIE ••..*•*-••••• NASA— GSFC 

GREENBELT, MD 

01 - J • GEISS ............ ...U OF BERNE 

BERNE. SWITZERLAND 

□I - M.H. ACUNA ...... ...••••..NASA —GSFC 

GREENBELT. MD 

Ol - M. A. COPLAN ............. .U OF MARYLANO 

COLLEGE PARK. MD 

01 - D.L. LIND .. NASA— JSC 

HOUSTON, TX 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF AN ELECTROSTATIC ENERGY 
ANALYZER AND A WIEN VELOCITY FILTER CONFIGURED AS A MASS 
SPECTROMETER TO DETERMINE THE CHARGE STATE AND ISOTOPIC 
CONSTITUTION OF THE SOLAR WIND. THE INSTRUMENT WILL HAVE AN 
ENERGY PER UNIT CHARGE RANGE OF 0.47 To 10.5 KEV AND A MASS 
PER UNIT CHARGE RANGE OF 1 TO 5.6. 

ISEE-C. SCARF 

EXPERIMENT NAME- 20-HZ TO 1-KHZ MAGNETIC AND 20-HZ TO 
100-KMZ ELECTRIC FIELD DETECTORS 

NSSDC ID- HEL0CTR-07 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE! S>- MAGNETOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL ( P I =PR INC I PAL INVESTIGATOR, TL=TE AM LEADER 
O I = OTHER INVESTIGATOR. TM= TEAM MEMBER) 

PI - F.L. SCARF TRW SYSTEMS GROUP 

REDONDO BEACH, CA 

01 - D. A. GURNETT ............. U OF IOWA 

IOWA CITY, IA 

01 - E.J. SMITH NASA-JPL 

PASADENA, CA 

OI - R.W. FREDERICKS .TRW SYSTEMS GROUP 

REDONDO BEACH, CA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO PR0VI0E DATA FOR PLASMA 
WAVE STUOIES UNDERTAKEN TO GAIN A BETTER UNDERSTANDING OF THE 
WAVE PARTICLE INTERACTION AND PLASMA INSTABILITIES WHICH LEAD 
TO THE EQUIVALENT COLLISION PHENOMENA THAT PRODUCE APPARENT 
FLUID-LIKE BEHAVIOR IN THE SOLAR WIND NEAR I AU. AN ELECTRIC 
DIPOLE AND MAGNETIC SEARCH COIL, BOOM-MOUNTED AND ALIGNED 
ALONG THE SPACECRAFT SPIN AXIS, WILL BE USED TO MEASURE 
MAGNETIC FIELD WAVE LEVELS FROM 20 HZ TO 1 KHZ IN EIGHT 
CHANNELS AND ELECTRIC FIELD LEVELS FROM 20 HZ TO 100 KHZ IN 16 
CHANNELS. 

ISEE-C. SMITH 

EXPERIMENT NAME- MAGNETIC FIELOS 
NSSOC ID- HELOCTR-02 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


□SS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 
DISCIPLINE! S)- MAGNETOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR, TL=TEAM LEADER 
O ! = OTHER INVEST I GATOR. TM=TE AN MEMBER) 

PI - E.J. SMITH .NASA-JPL 

PASADENA, CA 


OI - L. DAVIS ......CALIF INST OF TECH 

PASADENA. CA 

□ I - G.L • SISCOE U OF CALIF. LA 

LOS ANGELES. CA 

OI - D.E. JONES ...... ......... BR I GHA M YOUNG U 

PROVO. OT 

01 - 8.T. TSURUTANt .••••••....NASA-JPL 

PASADENA, CA 

EXPERIMENT BRIEF DESCRIPTION 

THE INSTRUMENTATION FOR THIS EXPERIMENT WILL CONSIST OF 
A BOOM-MOUNTED, TRI AXIAL VECTOR HELIUM MAGNETOMETER. 
MEASUREMENTS WILL BE MA OE OF THE STEADY MAGNETIC FIELD AND ITS 
LOW FREQUENCY VARIATIONS. FOUR FIELD AMPLITUDE RANGES (MINUS 
TO PLUS 4. 14. 42. AND 146 GAMMAS) WILL BE AVAILABLE. THE 

INSTRUMENT WILL RANGE UP AND OOWN AUTOMATICALLY OR MAY BE 
COMMANDED INTO A SPECIFIC RANGE. THE FIELD EQUIVALENT NOISE 
POWER SPECTRAL OENSITY IS 2.E-4 GAMMA SQUAREO ..PER HERTZ 
(INDEPENDENT OF FREQUENCY). OR 0.0 l GAMMA RMS IN THE PASSBAND 
0 -0.5 HZ. A SINGLE AXIS SPECTRUM ANALYZER WILL MEASURE 

FLUCTUATIONS PARALLEL TO THE SPACECRAFT SPIN AXIS IN THREE 
FREQUENCY BANDS QF 0.1-1, 1-3, AND 3-10 HZ. 

ISEE-C, STEINBERG — — 

EXPERIMENT NAME- 20-KHZ TO 3-MHZ RAO IO MAPPING 
NSSDC ID- HELOCTR— 1 0 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
D I SC I PL I N E ( S ) — MAGNETOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL C PI =PR I NC I P AL INVESTIGATOR, TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TMcTEAM MEMBER) 


PI - J.L . STEINBERG .....MEUOON OBS 

MEUOON, FRANCE 

OI - P. COUTURIER ...MEUOON OBS 

MEUOON, FRANCE 

OI - R. KNOLL .MEUOON OBS 

MEUOON. FRANCE 

OI - J. FAINBERG ............ NAS A-GSFC 

GREENBELT, MD 

OI - R.G. STONE .NASA-GSFC 

GREENBELT. MD 

OI - S.R. MOSIEP NASA-GSFC 

GREENBELT, MD 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF FOUR SELF-CALIBRATING 
RAOIOMETERS THAT STEP THROUGH 16 FREQUENCIES BETWEEN 20 KHZ 
AND 3 MHZ. THESE RADIOMETERS ARE CONNECTED TO DIPOLE ANTENNAS. 
TYPE 3 SOLAR RADIO BURSTS WILL BE USED TO MAP MAGNETIC LINES 
OF FORCE IN AND OUT OF THE ECLIPTIC BETWEEN 0.05 AND I AU. 
THEREBY PRODUCING- A THREE-DIMENSIONAL DESCRIPTION OF THE SOLAR 
WIND. 

ISEE-C, STONE 

EXPERIMENT NAME- COSMIC-RAY COMPOSITION 
NSSDC ID- HELOCTR-12 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- HIGH ENERGY ASTROPHYSIC 

EXPERIMENT PERSONNEL (PI =PR INC I PAL INVESTIGATOR, TL = TE AM LEADER 
01 = OTHER INVESTIGATOR. TM = TEAM MEMBER) 

PI - E.C. STONE .....CALIF INST OF TECH 

PASADENA, CA 

OI - R.E. VOGT ....CALIF INST OF TECH 

PASADENA, CA 

EXPERIMENT BRIE* DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO STUDY THE ISOTOPIC 

CONSTITUTION OF SOLAR MATTER AND GALACTIC COSMIC-RAY SOURCES, 
THE PROCESSES OF NUCLEOSYNTHESIS IN THE SUN AND IN THE GALAXY, 
AND THE ASTROPHVSICAL PARTICLE ACCELERATION PROCESSES. THE 
FOLLOWING SPECIES ARE TO BE RESOLVED — LITHIUM THROUGH NICKEL 
(Z FROM 3 THROUGH 26 ANO A FROM 6 THROUGH 64) IN THE ENERGY 
RANGE FROM 2 TO 200 MEV/NUCLEON. THE CORRESPONDING MASS 
RESOLUTION IS 0.065 TO 0.083 PROTON MASS FOR LITHIUM, AND O.IB 
TO 0.22 PROTON MASS FOR IRON. THE ISOTOPIC ABUNDANCES ANO 
ENERGY SPECTRA WILL BE MEASUREO BY A HEAVY ISOTOPE 
SPECTROMETER TELESCOPE THAT USES SOLID-STATE CHARGEO PARTICLE 
DETECTORS. ANTICOINCIDENCE GUARD RINGS AND SOLID-STATE MATRIX 
HODOSCOPE DETECTORS ARE EMPLOYED TO IMPROVE MASS AND ENERGY 
RESOLUTION. 

ISEE-C. VON ROSENVING 

EXPERIMENT NAME- SOLAR AND GALACTIC ENERGETIC PARTICLES 
NSSOC ID- HEL0CTR-04 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPL JNE (S)- HIGH ENERGY ASTROPHYSIC 
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EXPERIMENT PERSONNEL < P I=PR l NC I PAL INVESTIGATOR. TL=TE AM LEADER 
Ol = OTMER INVESTIGATOR. T M= TEAM MEMBER! 


PI - T • T. VON ROSENVING ....... NASA -GSFC 

GREEN8ELT, MD 

Ol - L • A • FISK . .NASA— GSFC 

GREENBELT. MD 

□I - F.B. MCDONALD ........... .NASA— GSFC 

GREENBELT. MD 

OI - J.H. TRAINOR ............. N A SA -GSFC 

GREENBELT. MD 

Ol - M. A. I. VAN MOLLEBEKE ....... NASA-GSFC 

GREENBELT. MD 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO STUDY THE COMPOSITION OF 
SOLAR COSMIC RAYS FROM HYDROGEN THROUGH IRON AND THE ELEMENTAL 
ABUNDANCE OF GALACTIC COSMIC RAYS. THREE PARTICLE TELESCOPES 
PLUS A PROPORTIONAL COUNTER. FOR MEASUREMENT OF ELECTRONS AND 
X RAYS. MILL COMPRISE THE INSTRUMENTATION. NUCLEI KITH Z 
BETWEEN I AND 26 WILL BE MEASURED IN VARIOUS ENERGY WINDOWS IN 
THE PANGE C.5-500 MFV PF.R NUCLEON. ISOTOPES IN THE Z RANGES 1 
TO 2. 3 TO 7, AND 0 TO 1 6 WILL BE MEASURED IN THE ENERGY 
RANGES 4 TO 80. 8 TO 120. AND 10 TO 200 MEV PER NUCLEON. 
RESPECTIVELY. ELECTRONS WILL BE MEASUREO IN THE ENERGY RANGES 
0.07 TO 0.2 MEV AND 0.3 TO 12 MEV. ANISOTROPY INFORMATION WILL 
BE OBTAINED FOR THE ELECTRONS AND FOR 0.5-150 MEV/NUCLEON 
NUCLEI . 


I SEE— C . WILCOX — — 

EXPER I ME NT NAME- SOLAR AND INTERPLANETARY MAGNETIC FIELDS 
(CORRELATIVE STUDY) 

NSSDC ID- HELOC T R— 1 3 

LAST REPORTED STATE- APPROVEO CONDITIONALLY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE! SI- MAGNETOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL < P I =PR INCI PAL INVESTIGATOR, TL=TEAM LEADER 
OlsOTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - J.M. WILCOX ...STANFORD U 

STANFORD, CA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPFRIMENT WILL CONSIST OF THE MEASUREMENT OF LARGE 
SCALE SOLAR MAGNETIC AND VELOCITY FIELDS WITH THE STANFORD 
GROUND-BASED SOLAR TELESCOPE, AND THE COMPARISON OF THESE 
MEASUREMENTS WITH MEASUREMENTS OF THE INTERPLANETARY MAGNETIC 
FIELD AND SOLAR WIND MADE BY OTHER EXPERIMENTS ON THIS 
SPACECRAFT. THE PURPOSE OF THE EXPERIMENT WILL BE TO STUDY THE 
LARGE SCALE STRUCTURE OF THE SOLAR MAGNETIC FIELO AND ITS 
EXTENSION INTO INTERPLANETARY SPACE BY THE SOLAR WIND. 

**************************** ISIS 1 *************************** 


SPACECRAFT COMMON NAME- ISIS I 
ALTERNATE NAMES- ISIS-A. 03669 
NSSDC ID- 69-009A 


LAST REPORTEO STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/30/70. 


LAUNCH DATE- 01/30/69 SPACECRAFT WEIGHT- 532. KG 

LAUNCH SITE- VANOENBERG AFB. UNITED STATES 
LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRY/AGENCY 

CANADA CRC 

UNITED STATES NASA-OSS 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 128. MIN 
PER I APS I S— 574.000 KM ALT 

RECENT ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 128.21 MIN 
PERI APSIS— 574.20 KM ALT 


EPOCH DATE- 01/30/69 
INCLINATION- 88.425 DEG 
APOAPSIS- 3522.00 KM ALT 


EPOCH DATE- 09/07/73 
INCLINATION- 88.429 DEG 
APOAPSIS- 3514.80 KM ALT 


SPACECRAFT 
PM - L.H. 
PS - J.H. 
MG - F.W. 
SC - J.H. 
SC - E.R. 


PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST, 
MG= PROGRAM MANAGER. SC=PROGRAM SCIENTIST! 


BRACE .....NASA-GSFC 

GREENBELT . MO 

WHITTEKER COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO. CANADA 
GAETANO ............ .NASA HEADQUARTERS 

WASHINGTON. OC 

CHAPMAN COMMUN RESEARCH CENTRE 

OTTAWA, ONTARIO * CANADA 

SCHMERLING NASA HEADQUARTERS 

WASHINGTON. DC 


SPACECRAFT BRIEF DESCRIPTION 

ISIS l WAS AN IONOSPHERIC OBSERVATORY INSTRUMENTED WITH 
SWEEP FREQUENCY AND FIXED FREQUENCY IONOSONDES. A VLF 
RECEIVER. ENERGETIC AND SOFT PARTICLE DETECTORS. AN ION MASS 
SPECTROMETER, AN ELECTROSTATIC PROBE, AN ELECTROSTATIC 
ANALYZER. A BEACON TRANSMITTER. AND A COSMIC NOISE EXPERIMENT. 
THE SOUNDER USED TWO LONG DIPOLE ANTENNAS (78.9 AND 20.2 M 
LONG. RESPECTIVELY). THE SATELLITE WAS SPIN-STABILIZED AT 
ABOUT 2.9 RPM AFTER ANTENNA DEPLOYMENT. SOME CONTROL COULO BE 
EXERCISED OVER THE SPIN RATE AND ATTITUDE BY USING 
MAGNETICALLY INDUCED TORQUES TO CHANGE THE SPIN RATE ANO TO 


PRECESS THE SPIN AXIS* A TAPE RECOROER WITH l-HR CAPACITY WAS 
INCLUDED ON THE SATELLITE. THE SATELLITE COULO BE PROGRAMMED 
TO TAKE RECORDED OBSERVATIONS FOR FOUR DIFFERENT TIME PERIODS 
FDR EACH FULL RECORDING PERIOD. THE RECORDER WAS DUMPED OMY 
AT OTTAWA. FOR NON- TAPE-RECORDED OBSERVATIONS. DATA FOR THE 
SATELLITE AND SUBSATELLITE REGIONS COULD BE OBSERVED AND 
TELEMETERED WHEN THE SPACECRAFT WAS IN THE LINE OF StGHT OF 
TELEMETRY STATIONS. THE SELECTED TELEMETRY STATIONS WERE IN 
AREAS THAT PROVIDED PRIMARY DATA COVERAGE NEAR THE 80-DEG W 
MERIDIAN. PLUS AREAS NEAR HAWAII. SINGAPORE. AUSTRALIA. 
ENGLAND. NORWAY. INDIA. JAPAN, ANTARCTICA, NEW ZEALAND. AND 
CENTRAL AFRICA. NO TAPE-RECORDED DATA WERE AVAILABLE AFTER 
JANUARY 30, 1970, BECAUSE OF FAILURE OF THE RECOROER. THE ION 

MASS SPECTROMETER FAILED ABOUT 3 DAYS AFTER LAUNCH. INITIALLY. 
6 TO 9 HR OF OBSERVATIONS WERE MADE DAILY, BUT BY THE SPRING 
OF 1973. ONLY 4 TO 5 HR OF OBSERVATIONS PER 0 AY WERE BEING 
MAOE. ThE OECREASE IN OBSERVATION TIME WAS DUE TO A 
COMBINATION OF FUNDING AND POWER LIMITATIONS. AND SCHEDULING. 

ISIS 1. BARRINGTON ^ 

EXPERIMENT NAME- VLF RECEIVER 

NSSOC ID- 69—009 A— 0 3 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/30/70. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

OISC IPLINE( S)- IONOSPH* ♦ RADIO PHYSIC PARTICLES AND FIELOS 


EXPERIMENT PERSONNEL ( PI =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI = OTHER INVESTIGATOR, TM= TE AM MEMBER) 

PI - R.E. BARRINGTON ...COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO. CANAOA 

OI - F.H. PALMER ..COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO, CANADA 

EXPERIMENT 8RIEF DESCRIPTION 

THE VLF EXPERIMENT WAS A LOW-FREQUENCY, BROADBAND 
RECEIVER THAT SENSED SIGNALS RECEIVED BY THE 79-M DIPOLE 
(SPLIT MONOPOLE) ANTENNA, BETWEEN .05 AND 30 KHZ. THIS SAME 
ANTENNA WAS USED FOR RECEIVING FREQUENCIES BELOW 5 MHZ ON THE 
IONOSONDE. THE RECEIVER HAD A WIDE OYNAMIC RANGE (80 DB ) THAT 
WAS ACHIEVED BY USE OF AN AUTOMATIC GAIN CONTROL SYSTEM. THIS 
VLF EXPERIMENT INCLUDED AN OPTIONAL-USE ONBOARD EXCITER THAT 
OPERATED OVER A FREQUENCY CYCLE FROM ZERO TO .3 TO ZERO TO 
ELEVEN TO ZERO KHZ OVER A 3.5-SEC 'FRAME* PERIOD. THE 
TRANSMISSION AT .3 KHZ OCCURRED FOR ABOUT 2 SEC. THE 
NON-LINEAR SWEEP TO 11 KHZ REQUIRED 0.9 SEC. TRANSMISSION AT 
II KHZ FOR ABOUT 0.3 SEC. AND THE NON-LINEAR SWEEP BACK TO 
ZERO TOOK ABOUT 0.3 SEC. THE FRAMES SEQUENCED THROUGH FOUR 
STEPS WHERE THE TRANSMISSIONS WERE ATTENUATED BY ZERO, 20. 20. 

then ao db, thus requiring 14 sec for one complete cycle of 

EXCITER OPERATION. the EXCITER TRANSMITTED ON THE SHORT 
ANTENNAS AND THE RECEIVER SENSED THE SIGNALS COUPLED BETWEEN 
THE TWO ANTENNAS BY THE AMBIENT PLASMA. PLUS ANY NOISE StGNALS 
WHICH WERE EXCITED IN THE PLASMA. EXCITER OPERATION PERMITTED 
THE CONTROLLED STUDY OF ION RESONANCES IN AOOITION TO STUDY OF 
NATURAL ANO OTHER MAN-MADE VLF RADIO NOISE. THIS VLF 
EXPERIMENT ALSO PERMITTED ANTENNA IMPEOANCE MEASUREMENTS. WITH 
OR WITHOUT A DC BIAS ON THE ANTENNA. THE REAL-TIME DATA WERE 
TRANSMITTED ON 136.08 MHZ TELEMETRY. THE VLF DATA COULD BE 
RECORDED ON ONE OF THE FOUR TAPE-RECORDER CHANNELS DURING THE 
TIME THE TAPE RECORDER OPERATED (TO JANUARY 1970). 

TAPE-RECORDED (AND BACK-UP REAL TIME) DATA WERE TRANSMITTED ON 
400— MHZ TELEMETRY. FURTHER DETAILS CAN BE FOUNO IN THE 'ISIS A 
TECHNICAL PLAN.' 


ISIS I. BRACE 

EXPERIMENT NAME- CYLINDRICAL ELECTROSTATIC PROBE 
NSSDC ID- 69— 009 A— 0 7 

LAST REPORTEO STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/30/70. 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OISC IPLINE(S)- IONOSPH. ♦ RADIO PHYSIC 


EXPERIMENT 
PI - L.H. 
OI - J . A . 


PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR, TM=TE4M MEMBER) 

BRACE ...NASA-GSFC 

GREENBELT, MO 

FINDLAY .NASA-GSFC 

GREENBELT, MD 


EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THIS EXPERIMENT WAS TO STUDY THE GLOBAL 
VARIATIONS OF ELECTRON TEMPERATURE AND ELECTRON CONCENTRATION 
AT SPACECRAFT (SC) ALTITUDES OURING SOLAR MAXIMUM. AND TO 
STUDY CHARACTERISTICS OF THE SC ION SHEATH. THIS CYLINDRICAL 
PROBE WAS A TYPE OF LANGMUIR PROBE THAT OBSERVED CURRENT FLOW 
FOR A GIVEN VOLTAGE PROFILE PLACED ON THE COLLECTOR. FROM THIS 
CURRENT -VOLT AGE PROFILE, THE ELECTRON DENSITY AND ELECTRON 
TEMPERATURE COULD BE CALCULATED. THERE WAS A BOOM PROBE ANO AN 
AXIAL PROBE EXTENDING FROM THE SC. THE AXIAL PROBE EXTENDED 
48.3 CM FROM THE SC. ALONG THE SPIN AXIS. AND WAS CENTERED 
AMONG THE FOUR TELEMETRY ANTENNAS ON THE UNDERSIDE OF THE SC. 
THIS PROBE WAS CAPABLE OF MEASUREMENTS UNDISTURBED BY THE 
SATELLITE MOTION ONLY WHEN THE PROBE PRECEOED THE SC IN ITS 
MOTION THROUGH THE PLASMA. THE BOOM PROBE EXTENDEO 
HORIZONTALLY. AND OUTWARD (IN SC FRAME OF REFERENCE) FROM A 
BOOM 1 M LONG. WHICH IN TURN EXTENDED FROM AN UPPER SURFACE OF 
THE SATELLITE AT AN ANGLE OF ABOUT 45 DEG TO THE SPIN AXIS. 



THIS PROBE PROVIDED SOME OBSERVATIONS DURING EACH SC SPIN 
CYCLE THAT HAS FREE OF SC MAKE EFFECTS. THE PROBES CONSISTED 
OF THREE CONCENTRIC. ELECTRICALLY ISOLATED. STAINLESS STEEL 
TUBES. THE OUTER (0.24-CM DIAM AND 23-CN LONG I TUBE FLQATED AT 
ITS OWN EQUILIBRIUM POTENTIAL AND SERVED TO PLACE THE 
COLLECTOR WELL AWAY FROM THE SC PLASMA SHEATH. THE CENTER TUBE 
(0.1 65~ CM DIAM} EXTENDING 23 CM OUTWARD FROM THE OUTER TUBE 
ACTED AS AN ELECTRICAL GUARD FOR THE COLLECTOR. ITS ELECTRICAL 
POTENTIAL MAS CONTROLLED. THE COLLECTOR (0.058-CM DIAM) 
EXTENDED 23 CM OUTWARD FROM THE DRIVEN GUARO. OURING EACH 
2-MIN SEQUENCE. A VOLT-AMPERE CURVE WAS OBTAINED FROM THE 
SAWTOOTH VOLTAGE (-2 TO PLUS IOV) APPLIED TO THE COLLECTOR. 
THIS CAN BE INTERPRETED IN ELECTRON DENSITIES OVER A RANGE 
FROM 100 TO l. 500,000 ELECTRONS PER CM SQ, ANO TEMPERATURES 
FROM ABOUT 400 TO 50.000 DEG K. 

— ISIS 1. CALVERT - — 

EXPERIMENT NAME- FIXED FREQUENCY SOUNDER 

NSSOC ID- 69— 009 A— 02 ** 

LAST REPORTEO STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/30/70. 

oss division- physics and astronomy programs 

0 I SC I PL I NE( S ) — IONOSPH. ♦ RAOIO PHYSIC 

EXPERIMENT PERSONNEL f PI*PR I NCj PAL INVESTIGATOR. TLsrTEAM LEADER 
0 I*OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - W. CALVERT ....•••••••*. NOAA-ERL 

BOULDER. CO 

01 - R.B. NORTON •••.••••••••••NOAA-ERL 

BOULDER, CO 

01 - J«M« VARNOCK ............ .NOAA-ERL 

BOULDER* CO 

at - G.L. NELMS ••••••••••••••• CQMMUN RESEARCH CENTRE 

OTTAWA, ONTARIO, CANADA 

01 - G .E .K • LOCK WOOD ............ COMMON RESEARCH CENTRE 

OTTAWA, ONTARIO, CANAOA 

01 - J.H. WHITTEKER ••••••.•••• COMMUN RESEARCH CENTRE 

OTTAWA* ONTARIO, CANAOA 

01 - C.E. PETRIE .•••••••.••••■COMMUN RESEARCH CENTRE 

OTTAWA, ONTARIO, CANAOA 
01 - T.E. VAN ZANDT ••••.••••..NOAA-ERL 

BOULDER. CO 

EXPERIMENT BRIEF DESCRIPTION 

THE FIXED FREQUENCY SOUNDER OPERATED FROM THE SAME 

ANTENNA. TRANSMITTER, AND RECEIVER USED FOR THE SWEEP 

FREQUENCY EXPERIMENT. IT NORMALLY OPERATED FOR 3 TO 5 SEC 

DURING THE FREQUENCY fLY-BACK PERIOD OF THE SWEEP FREQUENCY 
OPERATION WHICH WAS EVERY 19 OR 29 SEC. ONE OF SIX FREQUENCIES 
(0.25. 0.48, I. 00, 1.95, 4.00. OR 9.303 MHZ) WAS CHOSEN FOR 

USE BY THE EXPERIMENTER AS DESIRED. OTHER MODES OF OPERATION 
WERE AVAILABLE. INCLUDING CONTINUOUS OBSERVATION AT A SELECTED 
FREQUENCY. AND A SPECIAL MIXED MODE WITH TRANSMISSION AT THE 
FIXED FREQUENCY OF 0.82 MHZ AND SWEEP RECEPTION. THIS 
EXPERIMENT WAS DESIGNED TO STUDY IONOSPHERIC FEATURES OF A 
SMALLER SCALE THAN COULD BE DETECTED BY THE SWEEP SOUNDER. AND 
TO STUDY PLASMA RESONANCES. PARAMETERS MEASURED WERE VIRTUAL 
RANGE ^(A FUNCTION OF PROPAGATION TIME OF THE REFLECTED PULSE) 
AND T^ME (A FUNCTION OF GEOGRAPHICAL POSITION). THESE DATA 
WERE NORMALLY OBSERVED ONLY WHEN THE SPACECRAFT WAS IN RANGE 
OF THE TELEMETRY STATION. A LIMITED AMOUNT OF DATA WAS TAPE 
RECORDED DURING THE FIRST YEAR AFTER LAUNCH. 

— ISIS 1. FORSYTH — 

EXPERIMENT NAME- RADIO BEACON 

NSSOC ID- 69-009A-09 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/30/69. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPL INEI S>- IONOSPH. ♦RADIO PHYSIC 

EXPERIMENT PERSONNEL ( PI =PR I NC I PAL INVESTIGATOR. Tl_=TE AM LEAOER 
01 = OTHER INVESTIGATOR, TM= TEAM MEMBER) 

PI - P.A. FORSYTH WESTERN ONTARIO U 

LONDON, ONTARIO, CANAOA 

01 - G.F. LYON ....WESTERN ONTARIO U 

LONDON. ONTARIO, CANADA 

01 - E.H. TULL ...WESTERN ONTARIO U 

LONDON. ONTARIO. CANAOA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS OEVlSED TO STUDY THE IONOSPHERIC 
IRREGULARITIES GIVING SPECIAL ATTENTION TO THE DISTURBED 
IONOSPHERIC CONDITIONS. BEACON TRANSMITTERS ABOARD THE 
SATELLITE RADIATED POLARIZED RADIO EMISSIONS ON COMMAND, AT 
136.41 AND 137.95 MHZ. THE SIGNAL POLARIZATION, THE AMPLITUDE 
OF THE SIGNAL, THE RELATIVE PHASE OF THE SIGNAL, AND THE 
INCIDENT DIRECTION OF THE SIGNAL WERE OBSERVED FROM GROUND 
STATIONS. COINCIDENT OBSERVATIONS WERE MAOE AT STATIONS ABOUT 
100 WAVELENGTHS APART. FROM KNOWN SPACECRAFT POSITION 
INFORMATION ANO THESE OBSERVATIONS. IONOSPHERIC IRREGULARITIES 
COULO BE ALMOST COMPLETELY DESCRIBED IN TERMS OF HEIGHT. 
HORIZONTAL SIZE AND SHAPE, ELECTRON PEAK CONCENTRATION, AND 
RADIAL DISTRIBUTION OF ELECTRONS. AN IMPORTANT PART OF THESE 
DESCRIPTIONS WAS TO ORIGINATE FROM THE COMPUTED VALUES OF 
TOTAL ELECTRON CONTENT (TEC) OBTAINED PRIMARILY FROM THE 
POLARIZATION AND PHASE OBSERVATIONS. THE BEACON HAS BEEN 
OPERABLE SINCE LAUNCH, BUT IT HAS BEEN IMPRACTICAL TO OBTAIN 


TEC MEASUREMENTS DUE TO POOR CHARACTERISTICS OF THE BEACON 
ANTENNA RADIATION PATTERN. USEFUL OATA HAVE BEEN OBTAINED FROM 
THE INCIOENT DIRECTION, PHASE. AND AMPLITUDE MEASUREMENTS. 
REFERENCE MSI 5 TECHNICAL PLAN.* PP. 84, 85 FOR FURTHER 

DETAILS. 

ISIS 1 • HARTZ 

EXPERIMENT NAME-. COSMIC RAOIO NOISE 
NSSDC ID- 69— 009 A- 1 0 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/30/70. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISCIPLINE CS»- ASTRONOMY IONOSPH. ♦ RAOIO PHYSIC 

EXPERIMENT PERSONNEL ( P I =PR INCI PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - T.R. HARTZ ...COMMUN RESEARCH CENTRE 

OTTAWA, ONTARIO, CANADA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT USED THE SWEEP-FREQUENCY IONOSONDE 
RECEIVER AUTOMATIC GAIN CONTROL VOLTAGE TO MEASURE GALACTIC 
AND SOLAR RADIO NOISE LEVELS. THE RECEIVER SWEPT FROM 0.1 TO 
20 MHZ* THE DYNAMIC RANGE WAS 50 D3. AND THE BANDWIDTH WAS 55 
KHZ. THE ANTENNAS USEO WERE 1B.75-M AND 73.15-M DIPOLES. 

ISIS 1. MCD1ARMIO 

EXPER ! MEN T NAME- ENERGETIC PARTICLE DETECTORS 

NSSDC ID- 69— 009A-04 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTAMOARO OATA ACQUISITION RATE SINCE 01/30/70. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

OI SC IPL INEI S)- IONOSPH. ♦ RADIO PHYSIC PARTICLES ANO FIELOS 

EXPERIMENT PERSONNEL C P I =PR INC I P AL INVESTIGATOR. TL=TE AM LEAOER 
01= OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - 1.8. MCDIARMID NATL RES COUNC 0»= CAN 

OTTAWA, ONTARIO, CANAOA 

OI - J.R. BURROWS NATL RES COUNC OF CAN 

OTTAWA, ONTARIO, CANADA 

Ot - R.C. ROSE NATL RES COUNC OF CAN 

OTTAWA, ONTARIO, CANADA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF FOUR SETS Or DETECTORS. THE 
FIRST SET, COMPRISING FOUR GEIGER COUNTERS, MEASURED ELECTRONS 
GREATER THAN 20 AND 40 KEV AND PROTONS GREATER THAN 300 ANO 
500 KEV PARALLEL AND PE RPENOI CUL AR TO THE SATELLITE SPIN AXIS. 
ALL REMAINING DETECTORS MEASURED PARTICLES PERPENO ICULAR TO 
THE SPIN AXIS. THE SECOND SET CONSISTED OF SOLID-STATE SILICON 
JUNCTION DETECTORS. THESE RESPONDED Ta ELECTRONS GREATER THAN 
25 ANO 140 KEV, ELECTRONS IN THE RANGE 200 TO 770 KEV, AND 
PROTONS GREATER THAN 200 AND 400 KEV. THE THIRD SET CONSISTED 
OF 5 SILICON JUNCTION OETECTORS WHICH RESPONDED TO PROTONS 
BETWEEN 0.15 AND 30 MEV. THE FOURTH SET CONSISTED OF CESIUM 
I0D10E SCINTILLATION-PHOTOMULTIPLIER SYSTEMS. EACH SYSTEM 
OPERATED IN TWO MODES, AND RESPONDED TO ELECTRONS GREATER THAN 
8, 40, AND 60 KEV ANO PROTONS GREATER THAN 50 KEV AND IN THE 
RANGE 50 TO 70 KEV. 

ISIS 1, SAGALYN — — — 

EXPER IMEN T NAME- SPHERICAL ELECTROSTATIC ANALYZER 
NSSDC ID- 69— 00 9 A- 08 

LAST REPORTEO STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/30/70. 

OSS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 

DISC IPL INEIS )- IONOSPHERES PARTICLES ANO FIELOS 

EXPERIMENT PERSONNEL ( PI =PR I NC I PAL INVESTIGATOR, TL=TEAM LEAOER 
OI =OTHER INVESTIGATOR. T M= TE AM MEMBER) 

PI - R.C. SAGALYN USAF CAMBRIDGE RES LAB 

BEOFORO, MA 

OI - M. SMIDDY USAF CAMBRIDGE RES LAB 

BEDFORD, MA 

EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVE OF THE SPHERICAL ELECTROSTATIC ANALYZER 
(SEA) EXPERIMENT WAS TO MEASURE THE TEMPORAL ANO SPATIAL 
VARIATIONS IN THE CONCENTRATIONS ‘NO ENERGY DISTRIBUTION OF 
THE CHARGED PARTICLES THROUGHOUT THE ORBIT. SPECIFICALLY, THE 
OBJECTIVES WERE TO MEASURE THE FOLLOWING PARAMETERS — (A) THE 
DENSITY OF POSITIVE IONS HAVING THERMAL ENERGY IN THE 
CONCENTRATION RANGE FROM lEI TO 1E6 IONS PER CUBIC CENTIMETER 
(LOGARITHMIC AMPLIFIERS WERE USED IN THE INPUT CIRCUIT), <B) 
THE KINETIC TEMPERATURE OF THE THERMAL IONS IN THE RANGE FROM 
700 TO 4000 DEG K. (C) THE FLUX AND ENERGY SPECTRUM OF PROTONS 
IN THE RANGE FROM 0 TO 2 KEV, AND (0) THE SATELLITE POTENTIAL 
WITH RESPECT TO ThE UNDISTURBED PLASMA.' TWO UNITS MAOE UP THE 

EXPERIMENT PACKAGE A 96-CM BOOM THAT SUPPORTED THE SENSOR 

AND MADE POSSIBLE OMNIDIRECTIONAL MEASUREMENTS. AND AN 
ELECTRONICS PACKAGE (CONSIDERED TO INCLUDE THE SENSOR) TO 
PERFORM THE MEASUREMENTS AND TO PROCESS THE OATA INTO A 
SUITABLE FORM FOR TELEMETRY. THE SENSOR WAS MAOE UP OF THREE 
CONCENTRIC SPHERICAL MESHED GRIDS HAVING RADII OF 3.13. 2.54 
AND 1.90 CM. THE INNERMOST GRID WAS THE COLLECTOR. THESE 
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GRIDS WERE MADE FROM TUNGSTEN MESH AND HAD A TRANSPARENCY OF 
80 TO 90 PERCENT. TO MEASURE THE PARAMETERS LISTED ABOVE. 

SUITABLE SWEEP AND STEP VOLTAGES WERE APPLIEO TO THE GRIDS. 
THIS INSTRUMENT WAS OPERATEO IN SEVERAL MOOES. THE ION 
DENSITIES WERE SAMPLEO SIXTY TIMES A SECOND. CORRESPONDING TO 
A SPATIAL RESOLUTION OF ISO METERS. ONCE PER MINUTE TmE RATIO 
OF MASS TO TEMPERATURE WAS SAMPLED. AND THE ENERGY 
DISTRIBUTION WAS SAMPLED ONCE EVERY TWO MINUTES. 

ISIS 1. WHITTEKER 

EXPERIMENT NAME- SWEEP FREQUENCY SOUNDER 

NSSDC I O- 69-009A-0! 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/30/70. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINEC SI- IONOSPH. ♦ RADIO PHYSIC 

EXPERIMENT PERSnWEL ( P I=PR INCIPAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTH£R INVESTIGATOR. TM=TEAM MEMBER) 

PI - J.H. WHITTEKER ...COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO. CANADA 

01 - G.E.K. LOCK WOOD .......... ..COMMON RESEARCH CENTRE 

OTTAWA. ONTARIO. CANADA 

01 - G . L . NELMS ...COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO, CANADA 

□ 1 - J.E. JACKSON ...NASA— GSFC 

GREENBFLT. MO 

OI - J.W. KING ...APPLETON LAB 

SLOUGH. BUCKS. ENGLAND 

01 - J. TURNER .....AUST DEPT OF INTERIOR 

SYDNEY. AUSTRALIA 

01 - M. SYLVAIN ............ .IONOSPHERIC RES GROUP 

ORLEANS. FRANCE 

□ 1 - 0. HOLT AURORAL 08S 

TROMSO. NORWAY 

01 - Y. OGATA RADIO RESEARCH LAB 

TOKyO, JAPAN 

01 - R. RAGHAVaRAO ....PHYSICAL RESEARCH LAB 

AHMEOABAD, INDIA 

01 - W. CALVERT ...NOAA-ERL 

BOULDER. CO 

01 - T.E. VAN ZANDT NOAA-ERL 

BOULDER, CO 

01 - L. COLIN ...NASA-ARC 

MOFFETT FIELD, CA 

01 - R.B. NORTON ........NOAA-ERL 

BOULOER. CO 

01 - C.E. PETRIE ...COMMUN RESEARCH CENTRE 

OTTAWA, ONTARIO, CANADA 

EXPERIMENT BRIEF DESCRIPTION 

THE ISIS 1 1 0 NOSONDE WAS A RADIO TR ANSMI TTE R/RECEI VER 

THAT RECORDED THE TIME DELAY BETWEEN A TRANSMITTED AND A 
RETURNED RADIO FREQUENCY PULSE. A CONTINUUM OF FREQUENCIES 
BETWEEN 0.1 ANO 20 MHZ WAS SAMPLED ONCE EVERY 19 OR 29 SEC. 

AND ONE OF SIX SELECTED FREQUENCIES WAS ALSO SOUNDED FOR A 

PERIOD OF 3 TO 5 SEC DURING THIS 19- OR 29-SEC PERIOD. IN 
ADO I T I ON TO THE SWEEP AMD FIXED FREQUENCY MODES OF OPERATION, 

A MIXED MODE WAS POSSIBLE WHERE THE TRANSMITTER FREQUENCY WAS 

FIXED AT 0.B2 MHZ WHILE THE RECEIVER SWEPT. SEVERAL VIRTUAL 
HEIGHT (OELAY TIME) TRACES WERE NORMALLY OBSERVED DUE TO 
GROUND REFLECTIONS, PLASMA RESONANCES. BIREFRINGENCE OF THE 
IONOSPHERE, NON-VERTICAL PROPAGATION, ETC. VIRTUAL HEIGHT AT A 
GIVEN FREQUENCY WAS PRIMARILY A FUNCTION OF DISTANCE TRAVERSED 
BY THE SIGNAL, ELECTRON DENSITY ALONG THE PROPAGATION PATH, 
ANO MODE OF PROPAGATION. THE STANDARD DATA FORM WAS AN 
IONOGRAM SHOWING VIRTUAL HEIGHT AS A FUNCTION OF FREQUENCY. 
TWO OTHER FORMS OF DATA WERE COMMONLY PREPARED FROM THE 
IONOGRAMS. THEY WERE DIGITAL FREQUENCY AND/OR VIRTUAL HEIGHT 
VALUES OF CHARACTERISTIC IONOSPHERIC FEATURES AND COMPUTATIONS 
OF ELECTRON DENSITY PROFILFS. 

****+*********************** ISIS 2 *************************** 

SPACECRAFT COMMON NAME- ISIS 2 
ALTERNATE NAMES- ISIS-B, PL-701F 
0 51 04 

NSSDC ID- 71-024A 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/04/73. 

LAUNCH DATE- 04/01/71 SPACECRAFT WEIGHT- S70. KG 

LAUNCH SITE- VANDENHF.OG AFB, UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

CANADA CRC 

UNITED STATES NASA-OSS 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCFNTR IC EPOCH DATE- 04/01/71 

ORBIT PERIOD- 113.61 MIN INCLINATION- 88.1564 DEG 

PER I APS I S— 1367. KM ALT APOAPSlS- 1429. KM ALT 

RECENT ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 09/07/73 

ORBIT PERIOD- 113.55 MIN INCLINATION- 88.181 DEG 

PERI APS IS- 1 354.33 KM ALT APOAPSlS- 1424.39 KM ALT 


SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST, 
MG= PROGRAM MANAGER, SC=PROGRAM SCIENTIST) 
PM - L.H. BRACE ............... NA SA-GSFC 

GREENBELT, MD 

PS - J.H. WHITTEKER COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO. CANADA 

MG - F.W. GAETANO NASA HEADQUARTERS 

WASHINGTON. DC 

SC - J.H. CHAPMAN COMMUN RESEARCH CENTRE 

OTTAWA, ONTARIO. CANADA 

SC - E.R ■ SCHMERLING ......... .NASA HEADQUARTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

ISIS 2 WAS AN IONOSPHERIC OBSERVATORY INSTRUMENTED WITH 
A SWEEP FREQUENCY AND A FIXED FREQUENCY IONOSONDE. A VLF 
RECEIVER, ENERGETIC AND SOFT PARTICLE OETECTORS. AN ION MASS 
SPECTROMETER, AN ELECTROSTATIC PROBE, A RETARDING POTENTIAL 
ANALYZER. A BEACON TRANSMITTER. A COSMIC NOISE EXPERIMENT. ANO 
TWO PHOTOMETERS. THE SOUNDER USED TWO LONG CROSSEO-D IPOLE 
ANTENNAS ( 78. 9 M ANO 20.2 M LONG. RESPECTIVELY! FOR THE 
SOUNDING, VLF, AND COSMIC NOISE EXPERIMENTS. THE SPACECRAFT 
WAS NOMINALLY SPIN STABILIZED WITH SPIN AXIS IN THE ORBIT 
PLANE TO ABOUT 2 RPM AFTFR ANTENNA DEPLOYMENT. A CARTWHEEL 
MODE WITH THE AXIS PERPENDICULAR TO THE ORBIT PLANE WAS MAOE 
AVAILABLE OCCASIONALLY FOR PERIODS OF A FEW MONTHS. THIS WAS 
DONE TO PROVIDE RAM AND WAKE DATA FOR SOME EXPERIMENTS EACH 
SPIN PER I OC RATHER THAN EACH ORBIT PERIOD. ATTITUDE AND SPIN 
INFORMATION WAS OBTAINED FROM A THREE-AXIS MAGNETOMETER AND A 
SUN SENSOR. CONTROL OF ATTITUDE AND SPIN WAS POSSIBLE BY MEANS 
OF MAGNETIC TORQUING. THE EXPERIMENT PACKAGE ALSO INCLUDED A 
PROGRAMMABLE TAPE RECORDER WITH A I -HR CAPACITY. FOR 
NON-RECOROED OBSERVATIONS. DATA FROM SATELLITE AND 
SUBSATELLITE LOCATIONS WERE TELEMETERED WHEN THE SPACECRAFT 
WAS IN LINE OF SIGHT OF A TELEMETRY STATION. TELEMETRY 
STATIONS WERE LOCATED SO THAT PRIMARY DATA COVERAGE WAS NEAR 
THE 80 -DEG W MERIDIAN AND NEAR HAWAII. SINGAPORE, AUSTRALIA, 
ENGLAND, FRANCE, NORWAY, INDIA, JAPAN, ANTARCTICA, NEW 

ZEALAND, ANO CENTRAL AFRICA. INITIAL OPERATION OF ALL 
EXPERIMENTS WAS NOMINAL. THE TAPE RECORDERS FAILEO ON FEBRUARY 
4, 1972. BUT REAL-TIME OBSERVATIONS CONTINUED TO BE 

TELEMETERED TO GROUND STATIONS. AFTER APRIL 1973, DATA TAKEN 
WERE TO BE STOREO ON TAPE FOR AT LEAST 18 MONTHS. THESE OAT A 
TAPES MAY BE ERASED FOR REUSE IF NO REQUIREMENT CANO FUNDING) 
FOR DATA REDUCTION OCCURS WITHIN THAT PERIOD. SATELLITE 
OPERATION OCCURREC < JUNE 1974) FOR ABOUT 5 HOURS PER OAY. 

ISIS 2. ANGER 

EXPERIMENT NAME— 3914- TO 5577-A PHOTOMETER 

NSSDC 10- 71-024A-1 I 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/04/73. 

OSS OIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPLINEISI- IONOSPH. ♦ RADIO PHYSIC PARTICLES AND FIELDS 
PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL < P I =PR I NC I P AL INVESTIGATOR. TL = TEAM LEA OE R 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - C.D. ANGER OF CALGARY 

EDMONTON, ALBERTA. CANADA 

EXPERIMENT BRIEF DESCRIPTION 

THIS DUAL WAVELENGTH SCANNING AURORAL PHOTOMETER WAS 
OESIGNEO TO MAP THE DISTRIBUTION OF AURORAL EMISSIONS AT 5577 
ANO 3914 A OVER THE PORTION OF THE DARK EARTH VISIBLE TO THE 
SPACECRAFT. A COMBINATION OF INTERNAL ELECTRONIC SCANNING 
PERFORMED BY AN IMAGE DISSECTOR AND OF THE NATURAL ORBITAL ANO 
ROTATIONAL MOTIONS OF THE SPACECRAFT PERMITTED THE SENSOR TO 
SYSTEMATICALLY SCAN ACROSS THE EARTH. THE DETECTOR SYSTEM WAS 
CONSTRUCTED TO ALLOW INCIDENT RADIATION TO BE ACCEPTED FROM 
TWO DIRECTIONS 180 OEG APART ANO THEN TO FOCUS THIS LIGHT AT A 
COMMON POINT ON THE SINGLE IMAGE D I SSECT OR PHO TOME TER TUBE. 
FOR EACH DIRECTION, THE LIGHT PASSED THROUGH ITS OWN LENS. 
INTERFERENCE FILTER. AND MIRROR. ONE FILTER OPERATED IN THE 
RANGE 5581 PLUS OR MINUS 9 A < AT THE HALF-MAXIMUM POINTS). AND 
THE OTHER FILTER OPERATEO AT 3915 PLUS OR MINUS 13 A. ONLY ONE 
OF THE TWO OPTICAL SYSTEMS POINTED AT THE EARTH AT ANY ONE 
TIME. WHILE THE OTHER FACED INTO SPACE. WHEN THE SPACECRAFT 
SPIN AXIS WAS ORIENTED TO LIE IN THE ORBITAL PLANE. EACH 
ROTATION OF THE SPACECRAFT RESULTED IN AN EARTH SCAN S OEG 
WIOE. THIS WIDTH SIZE WAS CHOSEN TO INSURE OVERLAP WITH THE 
PREVIOUS SCAN. THE IMAGE DISSECTOR REPETITIVELY SCANNED AT A 
HIGH SPEED ACROSS THE NARROW DIMENSION OF EACH 5-OEG BAND AND 

DI VIDEO IT INTO SEPARATELY RESOLVED REGIONS 0.4 OEG BY 0.4 

DEG. SIMILAR STRIPS WERE SCANNED AT EACH OF THE TWO 

WAVELENGTHS, BUT AT TIMES THAT DIFFERED BY HALF THE ROTATION 
PERIOD OF ABOUT 10 SEC. A CALIBRATION LIGHT SOURCE FOR EACH 
WAVELENGTH WAS BUILT INTO THE OPTICAL ASSEMBLY, AND A 

CALIBRATE CYCLE WAS INITIATED AUTOMATICALLY WHENEVER A • POWER 
ON* COMMAND WAS GIVEN. TO MINIMIZE THE PROBLEMS ARISING FROM 
SOLAR ILLUMINATION OF THE OPTICS AND THE DIRECT VIEWING OF THE 
SUNLIT EARTH, A SUNLIGHT PROTECTION SYSTEM WAS INCLUDED. THE 
ELECTRONIC PORTION OF THE INSTRUMENT CONSISTED OF MODULES THAT 
AMPLIFIED AND COUNTED OUTPUT PULSES FROM THE IMAGE DISSECTOR 
TUBE ANO CONVERTED THESE INTO A HIGH-RATE PULSE CODE MODULATED 
OUTPUT AND A LOW-RATE ANALOG OUTPUT. THE DATA WILL BE 
REPRODUCED DIRECTLY IN THE FORM OF- SEPARATE PICTURES 

REPRESENTING EMISSIONS AT EACH WAVELENGTH. WHICH WILL BE USED 
TO STUDY THE LARGE-SCALE DISTRIBUTION AND MORPHOLOGY OF 
AURORAS AND TO COMPARE WITH OTHER MEASUREMENTS FROM THIS AND 
OTHER SPACECRAFT AND FROM GROUND-BASED INSTRUMENTS. COMPLETE 
OETAILS ABOUT THE EXPERIMENT CAN BE FOUND IN THE REPORT * THE 
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ISIS-2 SCANNING AURORAL PHOTOMETER* • C. D. ANGER* T. FANCOTT, 
J. MCNALLY* AND H. S- KERR. APPL I EO - OPT IC S • VOL 12. NO. 8. PP. 
I7S3-I766. AUGUST 11973). 

ISIS 2. BARRINGTON . 

EXPERIMENT NAME- VLF RECEIVER 
NSSOC ID- 7 1—0 2 A A— 03 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/04/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE! S»- tONOSPH. ♦ RADIO PHYSIC 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
O I = OTHER INVESTIGATOR. TM= TE AM MEMBER) 

PI - R.E* BARRINGTON ••••••••• .COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO* CANADA 

01 - F.H. PALMER •••••.••*••. ..COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO. CANADA 

EXPERIMENT BRIEF DESCRIPTION 

THE VERY LOW-FREQUENCY CVLF) EXPERIMENT WAS A 
LOW-FREQUENCY !LF) BROADBAND RECEIVER THAT OBSERVED SIGNALS 
FROM THE 79-M LONG DIPOLE (SPLIT MONOPOLE) ANTENNA BETWEEN .05 
AND 30 KHZ* THIS SAME ANTENNA WAS USED FOR RECEIVING SIGNALS 
BELOW 5 MHZ ON T^C IONOSONDE. THE VLF RECEIVER HAD A WIOE 
DYNAMIC RANGE THAT WAS ACHIEVED BY USE OF AN AUTOMATIC GAIN 
CONTROL ( AGC) SYSTEM. THIS VLF EXPERIMENT INCLUDEO AN ONBOARD 
EXCITER THAT SWEPT AT A NONLINEAR RATE FROM SO TO ZERO HZ. 
THEN TO 9500 HZ. OVER A PERIOD OF 1.0 SEC. THIS PERMItTEO THE 
CONTROLLED STUDY OF ION RESONANCES STIMULATED BY THE EXCITER. 
IN ADD I T I ON TO STUDY OF NATURAL ANO OTHER MAN-MADE VlF RADIO 
NOISE. THE EXPERIMENT ALSO PERMITTED ANTENNA IMPEDANCE 

MEASUREMENTS. WITH OR WITHOUT A DC BIAS ON THE ANTENNA. THE 

REAL-TIME DATA WERE TRANSMITTED ON 136.08-MHZ TELEMETRY. THE 
VLF DATA COULD BE RECORDED ON ONE OF THE FOUR TAPE RECORDER 
CHANNELS FOR THE FIRST YR WHEN THE SPACECRAFT TAPE RECORDER 
WAS OPERATING. TAPE RECORDED (AND BACKUP REAL-TIME CAPABILITY) 
DATA WERE TRANSMITTED ON 400-MHZ TELEMETRY. 

ISIS 2, BRACE 

EXPERIMENT NAME- C YL INDRI CAL ELECTROSTATIC PROBE 
NSSDC ID- 7 I— 02 4 A— 07 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/04/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPLINE( SI— IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TMsTEAM MEMBER) 

PI - L .Ha BRACE NASA — GSFC 

GREENBELT, MD 

01 - J.A. FINDLAY NASA-GSFC 

GREENBELT. MD 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THIS EXPERIMENT WAS TO STUDY THE GLOBAL 
VARIATIONS OF ELECTRON TEMPERATURE AND ELECTRON CONCENTRATION 
AT SPACECRAFT (SC) ALTITUDES DURING SOLAR MAXIMUM. ANO TO 
STUDY CHARACTERISTICS OF THE SC ION SHEATH. THIS CYLINDRICAL 
PROBE WAS A TYPE OF LANGMUIR PROBE THAT OBSERVED CURRENT FLOW 
TO THE PROBE FOR A GIVEN VOLTAGE PROFILE PLACED ON THE 
COLLECTOR. FROM THIS CURRENT-VOLTAGE PROFILE. ELECTRON DENSITY 
AND ELECTRON TEMPERATURE COULD BE CALCULATED. THERE WAS A BOOM 
PROBE AND AN AXIAL PROBE EXTENDING FROM THE SC. THE AXIAL 
PROBE EXTENDED 48.3 CM FROM THE SC. ALONG THE SPIN AXIS. AND 
WAS CENTERED BETWEEN THE FOUR TELEMETRY ANTENNAS ON THE 
UNDERSIDE OF THE SC. THIS PROBE WAS CAPABLE OF MEASUREMENTS 
UNPERTURBED BY THE SATELLITE MOTION ONLY WHEN THE PROBE 
PRECEDED THE SC IN ITS MOTION THROUGH THE PLASMA. THE BOOM 
PROBE EXTENDED HORIZONTALLY AND OUTWARD (IN SC FRAME OF 
REFERENCE) FROM A BOOM I M LONG. WHICH IN TURN EXTENDED FROM 
AN UPPER SURFACE OF THE SATELLITE AT AN ANGLE OF ABOUT 45 OEG 
TO THE SPIN AXIS. THIS PROBE PROVIDED SOME OBSERVATIONS DURING 
EACH SC SPIN CYCLE. WHICH WERE FREE OF SC WAKE EFFECTS. THE 
PR08ES CONSISTED OF THREE CONCENTRIC. ELECTRICALLY ISOLATED. 
STAINLESS STEEL TUBES. THE OUTER (0.24 CM IN OIAM AND 23 CM 
LONG) TUBE FLOATED AT ITS OWN EQUILIBRIUM POTENTIAL AND SERVED 
TO PLACE THE COLLECTOR WELL AWAY FROM THE SC PLASMA SHEATH. 
THE CENTER TUBE (0.I65-CM OIAM) EXTENDING 2.3 CM DUTWARO FROM 
THE OUTER TUBE ACTED AS AN ELECTRICAL GUARD FOR THE COLLECTOR. 
ITS ELECTRICAL POTENTIAL WAS CONTROLLED. THE COLLECTOR 

( 0. 058— CM D X AM ) EXTENDED 23 CM OUTWARD FROM THE DRIVEN GUARD. 

During each 2-min sequence, a volt-ampere curve was obtained 

THAT CAN BE INTERPRETED IN ELECTRON DENSITIES OVER A RANGE 
FROM 100 TO 1.500.000 ELECTRONS PER CM SO. AND IN TEMPERATURE 
VALUES FROM 400 TO 50.000 DEG K. 

ISIS 2. CALVERT 

EXPERIMENT NAME- F IXED FREQUENCY SOUNDER 
NSSDC ID- 71-024A-02 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 02/04/73. 

OSS DIVISION- PHYSICS ANO ASTPQNOMY PROGRAMS 
DISCIPLINE! SI- IONOSPH. ♦ RADIO PHYSIC 


EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR, TL=TE AM LEADER 
O I = O T HE R INVESTIGATOR. TM=TE AM MEMBER) 

PI - V. CALVERT NO A A— ERL 

BOULDER. CO 

01 - R.B. NORTON NO A A-ERL 

BOULDER. CO 

OI - G.L. NELMS .COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO. CANADA 

OI - C.E. PETRIE COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO. CANADA 

OI - G.E.K. LOCKWOOD COMMUN RESEARCH CENTRE 

OTTAWA, ONTARIO. CANADA 

OI - J.H. WHITTEKER .......... .COMMUN RESEARCH CENTRE 

OTTAWA, ONTARIO, CAN AOA 

OI .- J.M. WARNOC< ....NOAA-ERL 

BOULDER, CO 

OI - T.E. VAN ZANDT ...NOAA-ERL 

BOULDER. CO 

EXPERIMENT BRIEF DESCRIPTION 

THE FIXED FREQUENCY SOUNDER OPERATED FROM THE SAME 

ANTENNA. ' TRANSMITTER. AND RECEIVER USED FOR THE SWEEP 

FREQUENCY EXPERIMENT. IT NORMALLY OPERATED FOR 3 TO 5 SEC 

DURING THE FREQUENCY FLY-BACK PERIOD OF THE SWEEP FREQUENCY 
OPERATION WHICH WAS EVERY 14 OR 21 SEC. ONE OF SIX FREQUENCIES 
(0.12. 0.48, 1.00. 1.95* 4.00, OR 9.303 MHZ) WAS CHOSEN FOR 

USE BY THE EXPERIMENTER. As OESIRED. OTHER MOOES 0*= OPERATION 
WERE AVAILABLE INCLUDING CONTINUOUS OBSERVATION AT A SELECTED 
FREQUENCY ANO A SPECIAL MIXED MODE WITH TRANSMISSION AT A 
SELECTED DNE OF THE SIX FIXED FREQUENCIES AND SWEEP RECEPTION. 
THIS EXPERIMENT WAS DESIGNEO TO STUDY IONOSPHERIC FEATURES OF 
A SMALLER SCALE THAN COULD BE DETECTED BY THE SWEEP SOUNDER, 
ANO TO STUDY PLASMA RESONANCES. PARAMETERS MEASURED WERE 
VIRTUAL RANGE (A FUNCTION OF PROPAGATION TIME OF THE PULSE) 
AND TIME (A FUNCTION OF GEOGRAPHICAL POSITION). THESE DATA 
WERE NORMALLY OBSERVED ONLY WHEN THE SPACECRAFT WAS IN RANGE 
OF THE TELEMETRY STATION. A LIMITEO AMOUNT OF DATA WAS TAPE 
RECORDED DURING THE FIRST 2 YEARS AFTER LAUNCH. 

ISIS 2. FORSYTH — — - 

EXPE R I MEN T NAME- RADIO BEACON 
NSSDC ID- 7I-024A-09 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 04/23/71. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- IONOSPH. ♦ RADIO PHYSIC 

EXPERIMENT PERSONNEL I P I =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI = OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - P • A . FORSYTH WESTERN ONTARIO U 

LONDON, ONTARIO. CANADA 

OI - G.F . LYON WESTERN ONTARIO U 

LONDON, ONTARIO, CANADA 

OI - E.H. TULL WESTERN ONTARIO U 

LONDON, ONTARIO, CANADA 

EXPERIMENT BRIEF DESCRIPTION 

A CW TRANSMITTER (137 TO 138 MHZ BAND) RADIATING ABOUT 
100 MW AND OPERATING IN CONJUNCTION WITH TRACKING BEACON (136 
TO 137 MHZ BAND) PROVIDED FACILITIES FOR OBSERVING 
SCINTILLATIONS FROM IRREGULARITIES. DETERMINING MAGNITUDES AND 
POSITIONS. AND EVALUATING ELECTRON CONTENT BETWEEN GROUND 
OBSERVER AND SATELLITE. INTERFERENCE DIFFICULTIES WITH OTHER 
SPACECRAFT OPERATIONS PREVENTED NOMINAL ELECTRON CONTENT DATA 
FROM BEING OBTAINED. HOWEVER SOME LIMITED AMOUNT OF USEFUL 

SCINTILLATION DATA WAS OBSERVED. 

ISIS 2. HARTZ 

EXPERIMENT NAME- COSMIC RADIO NOISE 
NSSDC ID- 71— 024A-10 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/04/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

D I SC I PL I N E ( S ) - ASTRONOMY IONOSPH. + RAOtO PHYSIC 

EXPERIMENT PERSONNEL ( PI =PR l NC I PAL INVESTIGATOR, TL=TEAM LEADER 
O I =OTHER INVESTIGATOR. TM = T E A M MEMBER) 

PI - T.R. HARTZ .............. .COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO, CANADA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT USED THE SWEEP FREQUENCY IONOSONDE 
RECEIVER AUTOMATIC GAIN CONTROL (AGC) VOLTAGES TO MEASURE 
GALACTIC AND SOLAR RADIO NOISE LEVELS. THE RECEIVER SWEPT FROM 
0.1 TO 20 MHZ. THE DYNAMIC RANGE WAS 50 08. AND THE BANDWIDTH 
WAS 55 KHZ. THE ANTENNAS USED WERE 20.2-M AND 78.9-M DIPOLES. 

ISIS 2. HEIKKILA 

EXPERIMENT NAME- SOFT-PAR T I CL E SPECTROMETER 

NSSDC ID- 71-024A-05 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 02/04/72. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

OISC IPLINEIS )- IONOSPHERES PARTICLES ANO FIELOS 
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EXPERIMENT PERSONNEL (PI =PR INC IP AL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - w.J. HE1KKIL4 .......... ..U OF TEXAS. DALLAS 

DALLAS. TX 

EXPERIMENT BRIEF DESCRIPTION 

THE SOFT PARTICLE SPECTROMETER (WHICH WAS BASICALLY AN 
ELECTROSTATIC ANALYZER) WAS USED TO STUDY THE DIRECTIONAL 
INTENSITY AND DIFFERENTIAL ENERGY SPECTRA OF PROTONS AND 
ELECTRONS TO OBTAIN A GREATER UNDERSTANDING OF AURORAS. 
GEOMAGNETIC DISTURBANCES. AND VARIOUS IONOSPHERIC FEATURES. 
DIFFERENTIAL ENERGY SPECTRA WERE OBTAINED IN THE ENERGY RANGE 
10 EV TO 10 KEV WITH A 20 PERCENT ENERGY RESOLUTION. THE 
VOLTAGE SWEEP PROGRAM OF THE ANALYZER WAS FLEXIBLE. 

ISIS 2. HUFFMAN 

EXPERIMENT NAME- ION MASS SPECTROMETER 

NSSQC ID- 7I-024A-06 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 02/04/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISCIPLINE( SI- IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I=PRINCI PAL INVESTIGATOR. TL=TEAM LEADER 
OI= OTHER INVESTIGATOR. TM=TEAM MEMBEP) 

PI - J.H. HOFFMAN .••••••••••• .U OF TEXAS. DALLAS 

OALLAS. TX 

EXPERIMENT BRIE* DESCRIPTION 

THIS MAGNETIC ION MASS SPECTROMETER EXPERIMENT WAS FLOWN 
TO MEASURE THE DISTRIBUTION OF THE CONCENTRATIONS OF THE ION 
SPECIES *S A FUNCTION OF TIME AND POSITION, WITH PARTICULAR 
INTEREST FOCUSED ON THE SOLAR WIND PARTICLES. THE INSTRUMENT 
HAO TWO ION DETECTOR SYSTEMS. AND MASS SCANNING THROUGH THE 

RANGE FROM 1 TO 64 AMu WAS ACCOMPLISHED IN TWO SECTIONS 1 

To a AMU AND a TO 64 AMU. TWO ION BEAMS EMERGED FROM THE 

MAGNETIC SECTOR OF THE INSTRUMENT AND WERE SIMULTANEOUSLY 
DETECTED BY ELECTRON MULTIPLIERS ANO LOG ELECTROMETER 
AMPLIFIERS. A CIRCUIT FOLLOWING EACH AMPLIFIER OETECTED THE 

PEAK AMPLITUDE OF THE ION CURRENT. THIS PEAK VALUE. RATHER 
THAN THE ENTIRE MASS SPECTRUM, WAS TRANSMITTED IN ORDER TO 

REDUCE THE REQUIRED TELEMETRY BANDWIDTH. IN THIS MODE OF 
OPERATION. THE COMPLETE MASS RANGE WAS SCANNEO IN l SEC. A 
BACKUP MODE WAS PROVIDED WHICH PRODUCED AN ANALOG OUTPUT WITH 
A SWEEP PERIOD OF B sEC. THIS EXPERIMENT OPERATED NOMINALLY 
AFTER LAUNCH WITH MOST OF THE DATA OBTAINED IN THE PEAK MODE. 
FOR ABOUT 2 MIN PER PASS OVER OTTAWA. CANADA. THE EXPERIMENT 
OPERATED IN THF ANALOG MODE. INFLIGHT CALIBRATION WAS ACHIEVED 
BY COMPARING ION CONCENTRATION MEASUREMENTS AT APPROPRIATE 
ALTITUDES, I.E.. WHERE A SINGLE ION SPECIES PREDOMINATED. WITH 

electron data from the sounder on board, other comparisons 

WERE MADE BETWEEN THE SPECTROMETER OUTPUT AND MEASUREMENTS 
OBTAINEP FROM OTHER RELATED experiments ON BOARD. 

ISIS 2, MAIER 


experiment name- retarding potential analyzer 

NSSDC Ip- 7I-024A- oa 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/04/73. 


OSS OIVlSION— PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPLl NEC S ) - IONOSPHERES PLANETARY ATMOSPHERES 


EXPERIMENT PERSONNEL ( P I=PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM= TEAM MEMBER) 

PI - E.J.R. MAIER ..NASA-GSFC 

GREENBELT, MD 

OI - M t SMIDDY US AF CAMBRIDGE RES LAB 

BEDFORD, MA 

OI - B.E. TROY, JR. NASA-GSFC 

GREENBELT, MD 

OI - J.L. DONLEY NASA-GSFC 

GREENBELT, MD 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPFR1 ME NT MEASURED ION AND/OR ELECTRON CURRENT IN 
ORDER TO STUDY HEAT TRANSFER PROCESSES WHICH ARE IMPORTANT IN 
THE DYNAMICS OF THE IONOSPHERE. THIS RETARDING POTENTIAL 
ANALYZER CONSISTED OF THREE GRIDS (APERTURE GRID. RETARDING 
GRID AMD A SUPPRESSOR GRID) WHICH PROVIDED A VOLT-AMPERE CURVE 
RELATING SWEEP VOLTAGE ON THE RETARDING GRID TO CURRENT FLOW 
TO THf COLLECTOR. ANALYSIS OF THE CURVES COULD PROVIDE 
ION/ELECTRON TEMPERATURES AND DENSITIES. 


ISIS 2. MCDIARMID 


EXPERIMENT NAME- ENERGETIC PARTICLE DETECTORS 


NSSDC ID- 7I-024A-04 

LAST REPORTED STATE- LAUNCHED AND OPERATING P APT I ALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 02/04/72. 


OI - J.R. BURROWS ....NATL RES COUNC OF CAN 

OTTAWA , ONTARIO . CANADA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF FOUR SETS OF OETECTORS. 
THE FIRST DETECTOR CONSISTED OF THREE GEIGER COUNTERS (OF 
WHICH ONE FAILEO RIGHT AFTER LAUNCH) AND MEASUREO ELECTRONS 
GREATER THAN 20 AND 40 KEV PERPENDICULAR AND PARALLEL TO THE 
SPIN AXIS. THESE GEIGERS WERE ALSO SENSITIVE TO PROTONS WITH 
ENERGIES GREATER THAN 240 AND 600 KEV, RESPECTIVELY. ALL 
REMAINING DETECTORS MEASURED PARTICLES PERPEND I CUL AR TO THE 
SPIN AXIS. THE TWO GEIGER COUNTERS WERE CORRECTED FOR 
SATURATION AND DEADTIME. ALL OTHER COUNTERS FOR OEAOTIME 
ONLY. THE SECOND SET CONSISTED OF TWO SOLID-STATE SILICON 

JUNCTION OETECTORS. BOTH WERE OPERATED IN LOW AND HIGH 

THRESHOLD MODE, WHILE ONE COULD ADDITIONALLY BE SWITCHED TO 
ANOTHER DISCRIMINATION LEVEL. THEY MEASURED ELECTRONS WITH 
ENERGIES GREATER THAN 40. 60. 90. 120, ISO, ANO 200 KEV. THEY 
WERE ALSO SENSITIVE TO PROTONS WITH ENERGIES GREATER THAN ISO. 
200. AND 750 KEV. THE SWITCHABLE DETECTOR EXPERIENCED 
CONTINUOUS SATURATION. THE THIRD SET CONSISTED OF THREE 
SILICON JUNCTION DETECTORS THAT MEASURED PROTONS IN THE ENERGY 
RANGES 0.8 - 4.0. 3.2 - 12.7, AND 12.9 - 28. O MEV, ALPHA 

PARTICLES IN THE ENERGY RANGE 2.5 - 16.0 MEV. ANO ELECTRONS IN 
THE ENERGY RANGE 1.0 - 2.0 MEV. THE FOURTH SET WAS COMPOSED. 
OF TWO CESIUM IODIDE SCINTILLATION - PHOTOMULTIPLIER SYSTEMS 
(CHANNELTRONS WITH CYLINDRICAL ELECTROSTATIC ANALYZERS) 
STEPPED THROUGH EIGHT ENERGIES IN 64/60 OF A SECOND. THESE 
DIFFERENTIAL SPECTROMETERS MF.ASURED ELECTRONS AT 9.6. 7.8. 
6.0* 4.1, 3.0. 2.2, 1.3.0. IS, AND MEASUREO PROTONS AT 26.2. 

21.6* 17.0, 12.4. 9.4, 7.6. 5.2. AND 2.2 KEV. OTHER OETECTORS 

WERE PLANNED INITIALLY FOR THIS EXPERIMENT BUT IT APPEARS THAT 

THE ABOVE ARE THE ONLY ONES THAT WERE FLOWN. 

ISIS 2. SHEPHERD — 

EXPERIMENT NAME- 6300-A PHOTOMETER 
NSSDC ID- 7 1 —0 24a — I 2 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/04/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPL1NE(S )- IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR INC IP AL INVESTIGATOR. TL = TEAM LEADER 
O I =OT HER INVESTIGATOR. TM = TEAM MEMBER) 

PI - G.G. SHEPHERD YORK U 

TORONTO. ONTARIO. CANADA 

EXPERIMENT BRIEF DESCRIPTION 

A TWO-CHANNEL PHOTOMETER WAS USED TO MEASURE DIRECTLY 
AND TO MAP THE INTENSITY OF THE ATOMIC OXYGEN RED LINE AT 6300 
A IN DAY, TWILIGHT. AND NIGHT AIRGLOW ANO AURORA. EACH CHANNEL 
HAD ITS OWN OPTICAL INPUT. AND THE TWO INPUTS WERE MOUNTED AT 
THE SAME END OF THE SPACECRAFT, SEPARATED BY 180 DEG. WITH 
THEIR AXES AT 90 DEG TO THE SPACECRAFT'S SPIN AXIS. ONE 
OPTICAL INPUT WAS CHARACTERIZED BY A SPECTRAL BANOWIDTH OF 12 
A CENTERED AROUND THE 6300 A LINE OF ATOMIC OXYGEN, AND THE 
OTHER INPUT WAS USED FOR WHITE LIGHT MEASUREMENTS. THE 
SPINNING SATELLITE CAUSED THE PHOTOMETER TO ALTERNATELY VIEW 
THE EARTH AND THEN THE SKY, I.E.. WHEN ONE SENSOR VIEWED THE 
EARTH. THE OTHER SENSOR SAW THE SKY. BOTH SENSORS HAO A 

2.5-OEG CIRCULAR FIELD OF VIEW. WITH THE USE OF A BEAM 
COMBINER ARRANGEMENT, THE SAME PHOTO MULT I PL I ER ACCEPTED THE 
TWO INPUTS. THE DYNAMIC RANGE OF INTENSITY MEASUREMENTS WAS 
FROM ABOUT 10 R TO MORE THAN ONE MEGARAYLE IGH. SUNLIGHT COULD 
ENTER THE OPTICAL SYSTEMS OIRECTLY IN A00IT10N TO 

EARTH-REFLECTED LIGHT. THE INSTRUMENT BAFFLE WAS ILLUMINATED 
BY THE SUN ONLY FOR THE OFF-AXIS ANGLES LESS THAN 47 DEG. 
OUTSIDE THIS LIMIT. THE DATA WERE NOT OEGRAOED BY SUNLIGHT. 
PERMITTING NORMAL OPERATION IN THE REGION OF THE ORBIT WHERE 
THE SPACECRAFT WAS IN SUNLIGHT BUT THE PORTION OF THE EARTH 
BENEATH IT WAS DARK. AN EXTERNAL LIGHT SOURCE 'SAW' THE FILTER 

ONLY WHEN IT WAS 7.5 DEG UR LESS OFF AXIS. IN THE RANGE 7.5 TO 

47 DEG. GOOD DATA WERE STILL OBTAINED WHEN THE SUNLIT EARTH 
WAS THE ORIGIN DF THE CONTAMINATION. TO GIVE ACCURATE LOW 
LIGHT LEVEL READINGS. AS WELL AS COVER THE FULL DYNAMIC RANGE* 
AND TO PRESENT THE MEASUREMENTS IN A FORM COMPATIBLE WITH 
ENCODING AS AN 8-BIT BINARY WORD FOR TELEMETRY. A HYBRID 
LINEAR-LOG AMPLIFIER SYSTEM WAS USEO. THE ELECTRONIC SYSTEM 
PULSE COUNTED AT LOW LIGHT LEVELS ANO AMPLIFIED ON A LOG SCALE 
FOR HIGHER LIGHT LEVELS. IT WAS COMPOSED OF A PREAMP, TWO 
SIGNAL PROCESSING CHANNELS (LINEAR ANO LOGARITHMIC). AND AN 
OUTPUT COMMUTATOR TO SELECT BETWEEN THEM «s WELL AS TO 

INTERFACE THEM TO THE SPACECRAFT SYSTEM. ALSO PROVIOED WERE 
CALIBRATION AND PROTECTION CIRCUITRY TO OPERATE THE CALIBRATE 
LAMPS AND TO PROTECT THE PHOTOTUBE FROM THE EFFECTS OF 

EXPOSURE To HIGH LIGHT LEVELS. TO PERFORM THE OATA ANALYSIS. 
IT WAS NECESSARY. AMONG OTHER OPERATIONS. TO EVALUATE 
DIFFERENT GEOMETRICAL SITUATIONS, AND TO LOCATE THE ON-EARTH 
LIMB CROSSING OF THE 12 A BANDPASS PHOTOMETER SO THAT THE DATA 
COULD BE ORGANIZED INTO SPIN MAPS. 

ISIS 2. WHITTEKER 

EXPERIMENT NAME- SWEEP FREQUENCY SOUNDER 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DI SCIPL !NF< S)- IONOSPHERES PARTICLES AND FIELOS 

EXPERIMENT PERSONNEL { P 1 = PR I NC I PAL INVESTIGATOR. Tl = TEAM LEAOER 
OI=OTHER INVESTIGATOR, TM=T£AM MEMBER) 

PI - I . B. MCDIARMID ....NATL RES COUNC OF CAN 

OTTAWA, ONTARIO, CANADA 


NSSDC ID- 7 1 —024 A— 0 1 

LAST REPOPTEO STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQU ISI T l ON R ATE SINCE 02/0A/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OI SC IPL INE(S )- IONOSPH. *■ RADIO PHYSIC 
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EX PER 
PI - 
01 - 
or - 

oi - 

OI - 
OI - 
01 - 
OI - 
OI - 
01 — 
OI - 
OI - 
OI - 
OI - 
OI - 


IKENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=T£AH LEADER 
O I=0T HER INVESTIGATOR. TM=TE AN MEMBER) 
J-H. WHITTEKER .......... .COMMON RESEARCH CENTRE 

OTTAWA. ONTARIO. CANADA 

O •£.£. LOCK WOOD .......... ..COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO. CANADA 

G.L. NELMS ...............COMMUN RE SEAR CH CENTRE 

OTTAWA. ONTARIO. CANADA 

J. TURNER ••••...••.••••AUST DEPT OF INTERIOR 
SYDNEY. AUSTRALIA 

M. S YL VAIN ..••..••••••. IONOSPHERIC RES GROUP 

ORLEANS. FRANCE 

O. HOLT ..AURORAL OBS 

TROMSO. NORWAY 

Y. OGATA •••••.. ....... .RADIO RESEARCH LAB 

TOKYO. JAPAN 

R. RAGHAVARAO .......... PH YS I CAL RESEARCH 1_A0_ 

AHMEDABAD. INDIA 

J-E. JACKSON ...NASA-GSFC 

*• GREEN8ELT. MO 

C.E. PETRIE ...... ........COMMUN RESEARCH CENTRE 

OTTAWA. ONTARIO. CANADA 

T.E. VAN ZAnOT . . . NO A A— ERL 

BOULDER. CO 

L. COLIN . NASA— ARC 

MOFFETT FIELD. C* 

M. CALVERT ...••••••• ...NOAA-EPL 

BOULDER* CO 

R.B. NORTON .••••..••••••• NOAA —ERL 

BOULDER. CO 

J • W. KING ....••••••••••••APPLETON LAB 

SLOUGH. BUCKS. ENGLANO 


EXPERIMENT BRIEF DESCRIPTION 

THE ISIS 2 IONOSONDE WAS A RADIO TRANSMITTER THAT 
RECORDED THE TIME DELAY BETWEEN A TRANSMITTED AND RETURNEO 
RADIO FREQUENCY PULSE. A CONTINUUM OF FREQUENCIES BETWEEN O.i 
AND 20 MHZ WERE SAMPLED EVERY I* OR 21 SEC. AND ONE OF SIX 
SELECTED FREQUENCIES WAS ALSO USED FOR SOUNDING FOR A FEW 
SECONDS DURING EACH 14- OR 21-SEC PERIOD. IN ADDITION To THE 
SWEEP- AND FIXED-FREQUENCY MODES OF OPERATION. A MIXED MODE 
WAS AVAILABLE IN WHICH THE TRANSMITTER FREQUENCY WAS FIXED AT 
ONE DF SIX POSSIBLE FREQUENCIES WHILE THE RECEIVER SWEPT. 
SEVERAL VIRTUAL RANGE (DELAY TIME) TRACES RESULTING FROM 
GROUND REFLECTIONS* PLASMA RESONANCES. BIREFRINGENCE OF THE 
IONOSPHERE, NON- VERT ICAL PROPAGATION. ETC.. WERE NORMALLY 
OBSERVED. VIRTUAL RANGE AT A GIVEN FREQUENCY WAS PRIMARILY A 
FUNCTION OF DISTANCE TRAVERSED BY THE SIGNAL. ELECTRON DENSITY 
ALONG THE PROPAGATION PATH, AND MODE OF PROPAGATION. THE 
STANDARD DATA FORM WAS AN I ON OGR AM (GRAPH) SHOWING VIRTUAL 
RANGE AS A FUNCTION OF RADIO FREQUENCY. TWO OTHER FORMS OF 
DATA WERE COMMONLY PREPARED FROM THE IONOGRAMS. THEY WERE 
DIGITAL FREQUENCY AND/OR VIRTUAL HEIGHT VALUES OF 
CHARACTERISTIC IONOSPHERIC FEATURES AND COMPUTATIONS OF 
ELECTRON DENSITY PROFILES. INITIAL OPERATION OF THIS 
EXPERIMENT WAS NORMAL AND BOTH REAL-TIME AND TAPE RECORDEO 
DATA WERE TAKEN UNTIL FEBRUARY 4. 1972. WHEN THE RECORDERS 
FAILED. REAL-TIME DATA HAVE BEEN TAKEN SUBSEQUENTLY. 


****************** ********** IUE ****************************** 


SPACECRAFT COMMON NAME- IUE 

ALTERNATE NAMES- I NT ULTRAVIOLET EXPL . SAS-0 
NSSDC ID- SAS-D 


LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 2HALF 76 SPACECRAFT WEIGHT- ' 400. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

INTERNATIONAL ESRO 

SRC 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 1440. MIN INCLINATION- OEG 

PER I APSI S— 42000. KM ALT APOAPSlS- 42000. KM ALT 


SPACECRAFT 
PM - G.w. 
PS “ A. B. 
MG - J.R. 

SC “ n.g. 


PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT 
MG=PROGRAM MANAGER. 5C= PROGRAM 

LONGANECKER NASA-GSFC 

GREENBELT. MD 

UNDERHILL .......... .NASA-GSFC 

GREENBELT , MD 

HOLTZ ..NASA HE AOQUARTER S 

WASHINGTON. DC 

ROMAN NASA HE AO QUARTERS 

WASHINGTON. DC 


SCIENTIST, 

SCIENTIST) 


SPACECRAFT BRIEF DESCRIPTION 

THE INTERNATIONAL ULTRAVIOLET EXPLORER (IUE, FORMERLY 
SAS-D) SATELLITE IS AN APPROVED MISSION FOR THE CONSTRUCTION 
OF A SPACE-BORNE ULTRAVIOLET ASTRONOMICAL OBSERVATORY TO BE 
USED AS AN INTERNATIONAL FACILITY. THE IUE IS TO CONTAIN A 
45— CM TELESCOPE USED SOLELY FOR SPECTROSCOPY IN THE WAVELENGTH 
RANGE OF 1100 TO 3300 A. THE PLANNING. CONSTRUCTION, AND 
ULTIMATE OPERATION OF THE IUE IS THE RESULT OF A CO-OPERATIVE 
INTERNATIONAL EFFORT. THE SATELLITE AND OPTICAL 
INSTRUMENTATION ARE TO BE PROVIDED BY THE GODOARD SPACE FLIGHT 
CENTER (GSFC). THE TELEVISION CAMERAS TO BE USED AS OETEC TORS 
WILL PROVIDED BY THE UNITED KINGDOM SPACE RESEARCH COUNCIL 

(UKSRC ) • THE EUROPEAN SPACE RESEARCH ORGANIZATION (ESRO) IS TO 
SUPPLY SOLAR PADOLES FOR THE SATELLITE AND WILL CONSTRUCT A 


EUROPEAN CONTROL CENTER. AFTER LAUNCH, TWO- TH IPOS OF THE 
OBSERVING TIME WILL BE DIRECTED FROM A CONTROL CENTER AT GSFC, 
AND ONE-THIRD OF THE TIME THE SATELLITE WILL BE OPERATED FROM 
ThE EUROPEAN CONTROL CENTER NEAR MADRID. GUEST OBSERVERS WILL 
SUBMIT THEIR PROGRAMS FOR REVIEW AND EVALUATION TO EIThCR 
NASA. UKSRC, OR ESRO AS THEY ARE RESIDENTS OF THE UNITED 
STATES. UNITED KINGDOM, OR ESRO COUNTRIES. SCIENTISTS NOT 
COVERED BY THESE CONDITIONS WILL SUBMIT THEIR PROJECT PLANS TO 
ANY ONE OF THESE NATIONAL AGENCIES. TO ACHIEVE THE OBJECTIVE 
THAT THE IUE BE AN EFFECTIVE GUEST ASTRONOMICAL OBSERVATORY IT 
WILL BE LAUNCHED INTO A SYNCHRONOUS OPBIT. THE CHOICE OF A 
SYNCHRONOUS ORBIT IS MADE TO TRANSFORM THE PROBLEMS AND 
TECHNIQUES OF TELESCOPE OPERATION INTO A SET SIMILAR TO THOSE 
FOR GROUND OBSERVATORIES. WHICH ARE ALREADY FAMILIAR TO EVERY 
OBSERVING ASTRONOMER. THE 45-CM R I TCHEY-CHRET I EN F/1S 

TELESCOPE WILL FEED A SPECTROGRAPH PACKAGE. THE SPECTROGRAPH 
PACKAGE. USING SEC VI Of CON CAMERAS AS DETECTORS, WILL COVER 
THE SPECTRAL RANGE FROM 1100 TO 3300 A. IT WILL OPERATE IN 
EITHER A HIGH-RESOLUTION OR A LOW -RE SOLUT I ON MODE, WITH 
RESOLUTIONS OF APPROXI MATELY 0.2 AND 6 A. RESPE CT l VEL Y . THE 
SEC VIDICONS CAN INTEGRATE THE SIGNAL FOR UP TO 1 HR. THIS 
INTEGRATION TIME WILL LIMIT OETECTION IN THE HIGH- AND 
LOW-RESOLUTION MODES TO APPROXIMATELY 5 AND 0.03 PHOTONS/ (CM 
SQ-SEC-ANGSTROM) , RESPECTIVELY. FOR A SI GN AL-TO-NO I SE RATIO OF 
50. THESE SENSITIVITIES ARE EQUAL I V AL ENT TO OBSERVATIONS OF A 
BO STAR OF NINTH TO FOURTEENTH MAGNITUDE, RESPECTIVELY. 

IUE. NONE ASSIGNED — — 

EXPERIMENT NAME- LOW/HIGH RESOLUTION. ULTRAVIOLET 
SPECTROGRAPH PACKAGE 

NSSDC ID- SAS-D -01 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- ASTRONOMY 

EXPERIMENT PERSONNEL ( P ! =PR INC I P AL INVESTIGATOR. TL=TE AM LEADER 
OI=OTHER INVESTIGATOR, TM=TE AM MEMBER) 

PI - NONE ASSIGNED NASA-GSFC 

GREENBELT. MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL INCLUDE THE ULTRAVIOLET 
SPECTROGRAPH PACKAGE CARRIED BY THE IUE. CONSISTING OF TWO 
PHYSICALLY DISTINCT ECHELLE-SPECTROGR APH/C AMER A UNITS CAPABLE 
OF ASTRONOMICAL OBSERVATIONS. EACH SPECTROGRAPH WILL BE A 
' THREE-ELEMENT ECHELLE SYSTEM, COMPOSED OF AN OFF-AXIS 
'PARABOLOIDAL COLLIMATOR. AN ECHELLE GRATING. AND A SPHERICAL 
FIRST-ORDER GRATING THAT WILL BE USED TO SEPARATE THE ECHELLE 
ORDERS AND. FOCUS THE SPECTRAL DISPLAY ON AN IMAGE 

CONVERTER-PLUS-SEC VIDICON CAMERA. (FOR EACH UNIT THERE WILL 
BE A SPARE CAMERA). THE CAMERA UNITS WILL BE ABLE TO INTEGRATE 
THE SIGNAL. THE READOUT/PREPARATION CYCLE FOR THE CAMERAS WILL 
TAKE APPROXIMATELY 4 MIN. WAVELENGTH CALIBRATION WILL BE 
PROVIDED BY THE USE OF A HOLLOW CATHODE COMPARISON LAMP. THE 
PHOTOMETRIC CALIBRATION WILL BE ACCOMPLISHED BY OBSERVING 
STANDARD STARS WHOSE SPECTRAL FLUXES HAVE BEEN PREVIOUSLY 
CALIBRATED BY OTHER MEANS. BOTH ECHELLE- SPEC TROGRAPH/ C AM ERA 
UNITS WILL BE CAPABLE OF HIGH-RESOLUTION (0.2 A) OR 
LOW-RESOLUTION (6 A) PERFORMANCE. THE OUAL HIGH/LOW 

RESOLUTION CAPABILITY WILL BE IMPLEMENTED BY THE INSERTION OF 
A FLAT IN FRONT OF THE ECHELLE GRATING. SO THAT THE ONLY 
DISPERSION WILL BE PROVIDED BY THE SPHERICAL GRATING. AS THE 
SEC VIDICONS CAN INTEGRATE THE SIGNAL FOR UP TO I HR, DATA 
WITH A S IGNAL-TO-NO ISE RATIO OF 50 CAN BE OBTAINED FOR A BO 
STAR OF THE NINTH AND FOURTEENTH MAGNITUDE IN THE HIGH- AND 
LOW-RESOLUTION MOOES. RESPECT I VELY. THE 0 I S T I NGU l SH ING 

CHARACTERISTICS OF THE UNITS WILL BE THEIR WAVELENGTH 
COVERAGE. ONE UNIT WILL COVER THE WAVELENGTH RANGE FROM 1192 
TO 1924 A IN THE H I GH-OE SOLUT I ON MODE. AND 1135 TO 2085 A IN 
THE LOW-RESOLUTION MODE. FOR THE OTHER UNIT, THE RANGES WILL 
BE FROM 1893 TO 3031 A. AND 1800 TO 3255 A FOR THE HIGH- AND 
LOW-RESOLUTION MODES, RESPECTIVELY. EACH UNIT WILL ALSO HAVE 
ITS OWN CHOICE OF ENTRANCE APERTURES EITHER FOR A 3-ARC-SEC 
HOLE OR A 10-X 20-ARC-SEC SLOT. THE 10-X 20-ARC- SEC SLOTS CAN 
BE BLOCKED BY A COMMON SHUTTER. BUT THE 3-ARC-SEC APERTURE 
WILL ALWAYS BE OPEN. AS A RESULT, TWO APERTURE CONFIGURATIONS 
ARE POSSIBLE -- (l) BOTH 3-ARC-SEC APERTURES OPEN AND BOTH 

10-X 20- ARC-SEC SLOTS CLOSED. OR (2) ALL FOUR APERTURES OPEN. 

WITH THIS INSTRUMENTATION, THE OBSERVATIONAL OPTIONS OPEN TO 
AN OBSERVER WILL BE LONG-WAVELENGTH AND/OR SHORT-WAVELENGTH 
SPECTROGRAPH. HIGH OR LOW RESOLUTION, AND LARGE OR SMALL 
APERTURES. EXPOSURES MAY BE MADE WITH THE TWO SPECTROGRAPHS 
SIMULTANEOUSLY. BUT REMEMBERING THAT THE ENTRANCE APERTURES 
FOR EACH ARE DISTINCT AND SEPARATED ON THE SKY BY ABOUT 1 MIN 
OF ARC. AN ADDITIONAL RESTRICTION IS THAT DATA CAN BE READ 

OUT OF ONLY ONE CAMERA AT A TIME. HOWEVER. ONE CAMERA MAY BE 
EXPOSING WHILE ONE CAMERA IS BEING REAO OUT. THE CHOICE OF 
HIGH OR LOW RESOLUTION CAN BE MADE INDEPENDENTLY FOR THE TWO 
SPECTROGRAPHS SO THAT THE OPERATIONAL MODES OF THE UNITS NEED 
NOT BE THE SAME. 

**************************** (_ ST ****************************** 

SPACECRAFT COMMON NAME- L ST 
ALTERNATE NAMES- LARGE SPACE TELESCOPE 
NSSDC ID- LST 

LAST REPORTED STATE- A PROPOSED MISSION 

LAUNCH DATE- 00/00/80 SPACECRAFT WEIGHT- 9525. KG 
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LAUNCH SITE- CAPE CANAVERAL. UNITEO STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRy^AGENCT 

UNITED STATES NASA-OSS 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- MtN INCLINATION- 28.5 DEG 

PER I APS I S— 6928. KM ALT APOAPSIS- 6920. KM ALT 

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG= PROGRAM MANAGER. SC = PROGRAM SCIENTIST) 

PS - C.R. O'DELL NASA— MSEC 

HUNTSVILLE. AL 

MG - M.J. AUCREMANNE .......... NASA HEADQUARTERS 

WASHINGTON. DC 

SC - N.G. ROMAN ....NASA HEADQUARTERS 

WASHINGTON. DC 

SPACECRAFT BRIEF DESCRIPTION 

THE PROPOSED LARGE SPACE TELESCOPE ( LST ) WILL BE A 
SPACE-BORNE. DIFFRACTION-LIMITED TELESCOPE WITH A PLANNED 
EFFECTIVE APERTURE OF APPROXIMATELY 3 M. THE INITIAL LAUNCH OF 
THE LST INTO EARTH ORBIT IS EXPECTED IN LATE I98Q. THE SPACE 
SHUTTLE WILL BE USED FOR INITIAL LAUNCH. IN-ORBIT SERVICING. 
AND FOR RETURN OF THE LST TO THE GROUND FOR MAINTENANCE. THE 
ANTICIPATED MINIMUM OPERATIONAL LIFETIME. EXCLUDING DOWN TIME 
FOR PERIODIC MAINTENANCE AND UPDATING. ’ IS 15 YRS. THE LST 
SYSTEM WILL SERVE AS A NATIONAL ASTRONOMICAL SPACE OBSERVA TORY 
FACILITY. THE USE OF THE ON0OARO INSTRUMENTATION WILL BE OPEN 
TO SCIENTISTS OF ALL COUNTRIES. THUS. ITS DESIGN WILL BE MOST 
FLEXIBLE TO ALLOW FOR The REPLACEMENT OF SCIENTIFIC 

INSTRUMENTATION WHEN NECESSARY. TO INCORPORATE TECHNOLOGICAL 
AOVANCES. AND TO SATISFY CHANGES IN THE OBSERVATIONAL 

INTERESTS OF THE ASTRONOMICAL COMMUNITY. INSTRUMENTATION 
UPDATING. REPAIR, OR REPLACEMENT WILL BE ACCOMPLISHED BY 
EITHER RETURN OF THE LST TO ThE GROUND. OR BY UTILIZING SUITED 
ASTRONAUTS FOR IN-OP0IT WORK. PRESENT PHASE 8 DEFINITION 
STUDIES INDICATE A DESIRABLE COMPLEMENT OF INSTRUMENTS AS 
FOLLOWS -- (I) A HIGH-RESOLUTION CAMERA TO COVER THE SPECTRAL 

RANGE FROM 120 TO 1100 NM, (2) A HIGH-RESOLUTION SPECTROGRAPH. 
OF RESOLUTION A PPRO X I MATELY 10 TO THE FIFTH, FOR THE 

120-TO-3IO NM REGION. (3) A FAINT OBJECT SPECTROGRAPH FOR WORK 
IN THE 90- T O- 110 0 NM REGION, (4) AN ASTROMETRIC PACKAGE FOR 
DOING WORK ON DOUBLE STARS. PROPER MOTIONS. PARALLAXES. ETC.. 
AND (5) AN INFRARED PHOTOMETER AND/OR SPECTROMETER TO COVER 
THE WAVELENGTH INTERVAL FROM I TO 1000 MICRONS. 

**************************** LUNAR POLAR ORB-DAUGHTER *•****«*• 

SPACECRAFT COMMON NAME- LUNAR POLAR ORB-DAUGHTER 
ALTERNATE NAMES- ALPO. AUTO. LUNAR POLAR ORBITER 
NSSDC ID- LPO-D 

LAST REPORTED STATE- A PROPOSED MISSION 

LAUNCH DATE- PROPS 079 SPACECRAFT WEIGHT- 80. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITEO STATES 
LAUNCH VEHICLE- LT T A T-DLT A 

SPONSORING COUNTRY/AGF.NCY 

UNITED STATES NASA-OSS 

PLANNED ORBIT PARAMETERS 

ORBIT TYPE- SELENOCENTRIC 

ORBIT PERIOD- MIN INCLINATION- O. DEG 

PER I APS I S- 6000. KM ALT APOAPSIS- 6000. KM ALT 

SPACECRAFT PERSONNEL <PM=PROJECT MANAGER. PS=PROJECT SCIENTIST, 
M G= PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

MM - W.D. HIBBARD NASA— GSFC 

GREENBELT, MD 

PS - J. PHILPOTTS NAS A — GSFC 

GREENBELT, MO 

MG - F.I. ROBERSON NASA HEADOUAPTERS 

WASHINGTON. OC 

SC - F.D. MARTIN NASA HEADOUARTERS 

WASHINGTON. OC 

SPACECRAFT BRIEF DESCRIPTION 

THIS SPACECRAFT WILL BE FOP A PROPOSED PROBE OF THE 
LUNAR ENVIRONMENT. IT IS CONCEIVED TO BE COMPOSED OF TWO 
SPACECRAFT IN A MOTHER-DAUGHTER RELATIONSHIP. ThE DAUGHTER 
SPACECRAFT, WHICH WILL BE A PANGING AND COMMUNICATION STATION. 
WILL BE SENT INTO AN EOUATORIAL CIRCULAR ORBIT AT AN ALTITUDE 
OF 6000 TO 12000 KM. IN ORBIT THE PAYLOAD ANTICIPATED WILL BE 
ABOUT 80 KG (175 LBS) FOR THE DAUGHTER SHIP. THE SCIENTIFIC 
P AY LQ AO WILL BE CONSTRAINED TO A DELTA VEHICLE. THE PROJECT 
IS IN THE STUDY PHASE NOW. IT IS EXPECTED THAT AFO'S WILL 8E 
SENT OUT IN FISCAL *75. 

**************************** LUNAR POLAR ORB-MOTHER *********** 

SPACECRAFT COMMON NAME- LUNAR POLAR ORB-MOTHER 
ALTERNATE NAMES- ALPO. AUTO. LUNAR POLAR ORBITER 
NSSDC 10- LPO-M 

LAST REPDRTEO STATE- A PROPOSED MISSION 

LAUNCH DATE- PROPS D79 SPACECRAFT WEIGHT- 230. KG 

LAUNCH .SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- L T T AT— OL T A 

SPONSORING COUNTRY /AGENCY 
UNI TED" STATES 


PLANNED ORBIT PARAMETERS 

ORBIT TYPE- SELENOCENTRIC 

ORBIT PERIOD- M I N INCLINATION- 85. DEG 

PERIAPSIS- 100. KM ALT APOAPSIS- 100. KM ALT 

SPACECRAFT PERSONNEL I PM=PROJECT MANAGER. PS=PRDJECT SCIENTIST. 

MG= PROGRAM MANAGER. SC=PROGRAM SCIENTIST! 
PM - W.D. HI BBARO ........... ..NASA- GSFC 

GREENBELT, MD 

PS - J. PHILPOTTS .NASA-GSFC 

GREENBELT, mO 

MG - F.I. ROBERSON .....NASA HEADQUARTERS 

WASHINGTON. DC 

SC - F.D* MARTIN ..NASA HEADQUARTERS 

WASHI NGTON. DC 

SPACECRAFT BRIEF DESCRIPTION 

THIS SPACECRAFT WILL BE FOR A PROPOSED PROBE OF THE 
LUNAR ENVIRONMENT. IT IS CONCEIVED TO BE COMPOSED OF TWO 

SPACECRAFT IN A MOTHER-DAUGHTER RELATIONSHIP. THE MOTHER SHIP 
WILL CONTAIN THE SCIENTIFIC EXPERIMENTS. WHICH WILL INCLUDE 
X-RAY. GAMMA-RAY* MAGNETIC FIELD. AND GRAV I TV-OETECT ING 

SENSORS. IT IS PROPOSED THAT THE MOTHER SHIP HAVE A CIRCULAR 
NEAR-POLAR, NON-STABLE ORBIT WITH AN INCLINATION OF 05 OEG AT 
AN ALTITUDE OF 100 KM. IN ORBIT THE PAYLOAD ANTICIPATED WILL 
BE APPROXIMATELY 230 KG <500 LBS) FOR THE MOTHER SHIP. THE 
SCIENTIFIC PAYLOAD WILL BE CONSTRAINED TO A DELTA VEHICLE. 
THE PROJECT IS IN THE STUDY PHASE NOW. IT IS EXPECTED THAT 
AFO'S WILL BE SENT OUT IN FISCAL *75. 

******************** ******** MARINER 10 *********************** 

SPACECRAFT COMMON NAME- MARINER 10 
ALTERNATE NAMES- MARINER 73. PL-732A 

MARINER-J VENUS/MERCURY. MARINER VENUS/MERCURY 
691 9 

NSSDC ID- 73— 085 A 

LAST REPORTEO STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 11/03/73. 

LAUNCH DATE- 11/03773 SPACECRAFT WEIGHT- 504. KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- ATLAS-CENT 

SPONSORING COUNTRY/AGENCY 

UNITEO STATES NASA-OSS 

SPACECRAFT PERSONNEL (PM=PROJ£CT MANAGER. PS=PROJECT SCIENTIST, 
MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - W.E. GIBERSON NASA-JPL 

PASADENA, CA 

MG - N.W. CUNNINGHAM NASA HEADQUARTERS 

WASHINGTON, DC 

SC - S.E. DWORNl.K ............. NASA HEADQUARTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

THIS SPACECRAFT WAS THE FIRST ONE TO USE THE 

GRAVITATIONAL PULL OF ONE PLANET (VENUS) TO REACH ANOTHER 
(MERCURY). THE SPACECRAFT STRUCTURE WAS AN 18.15-KG, 

EIGHT-SIOED FRAMEWORK WITH EIGHT ELECTRONICS COMPARTMENTS. IT 
MEASURED 1.39 M DIAGONALLY AND 0.457 M IN OEPTH. TWO SOLAR 
PANELS. EACH 2.7 M LONG AND 0.97 M WIDE, WERE ATTACHED AT THE 
TOP, SUPPORTING 5.1 SQUARE METERS OF SOLAR CELL AREA. THE 
ROCKET ENGINE WAS LIQUID-FUELED, WITH TWO SETS OF REACTION 
JETS USED TO STABILIZE THE SPACECRAFT ON THREE AXES. IT 

CARRIED A LOW-GAIN OMNIDIRECTIONAL ANTENNA. COMPOSED OF A 
HONEYCOMB-DISC PARABOLIC REFLECTOR. 1.37 M IN 01 AMETER * WITH 
FOCAL LENGTH 55 CM. FEEDS ENABLED THE SPACECRAFT TO TRANSMIT 
AT S-BAND AND X-BAND FREQUENCIES. THE SPACECRAFT CARRIED A 
CANOPUS STAR TRACKER. LOCATED ON THE UPPER RING STRUCTURE OF 
THE OCTAGONAL SATELLITE. AND ACQUISITION SUN SENSORS ON THE 
TIPS OF THE SOLAR PANELS. THE INTERIOR OF THE SPACECRAFT WAS 
INSULATED WITH MULTILAYER THERMAL BLANKETS AT TOP AND BOTTOM. 
A SUNSHADE WAS DEPLOYED AFTER LAUNCH TO PROTECT THE SPACECRAFT 
ON THE SOLAR— OR I ENT EO SIDE. INSTRUMENTS ABOARO THE SPACECRAFT 
MEASURED THE ATMOSPHERIC. SURFACE. AND PHYSICAL 

CHARACTERISTICS OF MERCURY AND VENUS. EXPERIMENTS INCLUDED 
TELEVISION PHOTOGRAPHY, AND MAGNETIC FIELD. PLASMA. INFRARED 
RADIOMETRY. ULTRAVIOLET SPECTROSCOPY . AND RADIO SCIENCE 

DETECTORS. AN EXPERIMENTAL X-BAND HIGH-FREQUENCY TRANSMITTER 
WAS FLOWN FOR THE FIRST TIME ON THIS SPACECRAFT. MARINER 10 
WAS PLACED IN A PARKING ORBIT AFTER LAUNCH FOR APPROX I M ATELY 
25 MINUTES. THEN PLACEO IN ORBIT AROUND THE SUN EN ROUTE TO 
VENUS. THE ORBIT DIRECTION WAS OPPOSITE TO THE MOTION OF THE 
EARTH AROUND THE SUN. MID-COURSE CORRECTIONS WERE MADE. THE 
SPACECRAFT PASSED VENUS ON FEBRUARY 5, 1974. AT A DISTANCE OF 
4200 KM. IT CROSSED THE ORBIT OF MERCURY ON MARCH 29. 1974. 

AT 2046 UT. AT A DISTANCE OF ABOUT 704 KM FROM THE SURFACE. 
THE TV AND ULTRAVIOLET EXPERIMENTS WERE TURNED ON THE COMET 
KOHOUTEK WHILE THE SPACECRAFT WAS ON THE WAY TO VENUS. A 
SECOND ENCOUNTER WITH MERCURY." WHEN MORE PHOTOGRAPHS WERE 
TAKEN, OCCURRED ON SEPTEMBER 21, 1974. AT AN ALTtTUOE OF ABOUT 
47.000 KM. 

MARINER 10. BRIDGE 

EXPERIMENT NAME- MEASUREMENT OF PLASMA ENVIRONMENT 
NSSDC ID- 73-O05A-O3 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 11/03/73. 
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DISC I PL INE(S 


PARTICLES AND FIELDS 


EXPERIMENT PERSONNEL C P I=PR INCIPAL INVESTIGATOR. TL=TEAM LEADER 
OI = OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - H.S. BRIDGE • MASS INST OF TECH 

CAMBRIDGE. MA 

01 - J .H • BINSACK ........... ..MASS INST OF TECH 

CAMBRIDGE. MA 

01 - A. J. LAZARUS ......MASS INST OF TECH 

CAMBRIDGE. MA 

OI - S. OLBERT ............ ..MASS INST OF TECH 

CAMBRIDGE. MA 

01 - 5.J. BAME ••••.•••..••.••.LOS ALAMOS SCI LAB 

LOS ALAMOS. NM 

OI - M.D. MONTGOMERY ••••....• .LOS ALAMOS SCI LA8 

LOS ALAMOS* NM 

OI - A.J. HUNDHAUSEN .......... NATL CTR FOR ATMOS RES 

BOULDER. CO 

OI - J.R. ASBRIOGE ....LOS ALAMOS SCI LAB 

LOS ALAMOS, NM 

OI - K.V. QGILVIE •••«••••••••• NASA— GSFC 

GREENBELT* MD 

OI - L.F. BURLAGA ............. N ASA-GSFC 

GREENBELT. MD 

OI - R.E. HARTLE •••••.••••••• .NASA -GSFC 

GREENBELT. MD 

OI - C • • • SNYDER ••••••••••.. ..NASA-JPL 

PASADENA. CA 

OI - G.L. SISCOE ......U OF CALIF. LA 

LOS ANGELES. CA 

EXPERIMENT BRIEF DESCRIPTION 

A SET OF HEMISPHERICAL ANALYZER PLATES AND AN ELECTRON 
MULTIPLIER. ALL MOUNTED ON A SCAN PLATFORM. ARE PROGRAMMED 
BITH A SEQUENCE OF ANALYZER PLATE VOLTAGES TO DETERMINE THE 
DIRECTIONAL CHARACTERISTICS AND THE ENERGY SPECTRUM FOR 
ELECTRONS FROM 4 TO 400 EV ANO IONS FROM BO £V TO 6 KEV IN THE 
SOLAR BIND BETWEEN 0.4 ANO I AU DISTANCE FROM THE SUN. 

— MARINER 10. BROADFOOT 

EXPERIMENT NAME- EUV SPECTROSCOPY 

NSSDC ID- 73— 085A-05 

LAST REPORTEO STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARO DATA ACQUISITION RATE SINCE 11/03/73. 

OSS DIVISION- PLANETARY PROGRAMS 
DISCIPL INEI S>- PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR I NCI PAL INVESTIGATOR. TL=TEAM LEADER 
O I = OTHER INVESTIGATOR. TM= TEAM MEMBER) 

PI - A. L. BROADFOOT . . KITT PEAK NATL OBS 

TUCSON. AZ 

OI - M. B. MCELROY •••.•••••.•••HARVARD U 

CAMBRIDGE. MA 

□I - M.J.S. BELTON KITT PEAK NATL OBS 

TUCSON, AZ 

EXPERIMENT BRIEF DESCRIPTION 

THE FLIGHT EXPERIMENT BAS MADE UP TO TWO INDEPENDENT 
INSTRUMENTS A POINTING OCCULTATION SPECTROMETER FIXED ON THE 
SPACECRAFT BOOY. AND AN AIRGLOW INSTRUMENT MOUNTEO ON THE 
SPACECRAFT SCAN PLATFORM. NEAR MERCURY. THE OCCULTATION 
SPECTROMETER SEARCHED FOR AN ATMOSPHERE ABOVE THE EDGE CLIMB) 
OF THE PLANET'S DISK, AND THE AIRGLOB INSTRUMENT SCANNED THE 
ENTIRE DISK TO DETECT RADIATION FROM AND MEASURE THE ALTITUDE 
DISTRIBUTION OF CONSTITUENT GASES. DURING CRUISE. THE TWO 
INSTRUMENTS MEASURED THE DISTRIBUTION OF HYOROGEN LYMAN-ALPHA 
COMING FROM GALACTIC AND MAGELLANIC CLOUD SOURCES. IN 
ADDITION THE AIRGLOW INSTRUMENT OBSERVED THE HYDROGEN CORONA 
OF THE EARTH. SEARCHED FOR HELIUM, AND MEASURED THE REFLECTIVE 
PROPERTIES OF THE MOON AT EXTREME UV WAVELENGTH. THE 
OBJECTIVE GRATING SPECTROMETER WAS DESIGNED TO MEASURE AIRGLOW 
RADIATIONS IN THE SPECTRAL RANGE FROM 200 TO 1700 A. CHANNEL 
ELECTRON MULTIPLIERS WERE USED TO MEASURE THE RAO I AT ION 
INTENSITY. THE FOLLOWING WAVELENGTHS (EXPRESSED IN ANGSTROMS) 
WERE SEARCHED WITH A SPECTRAL RESOLUTION OF 20 A. WITH THE 

CANDIDATE EMITTING SPECIES INDICATED IN BRACKETS 304 

(HE+). 430 (BACKGROUND). 584 ( HE) . 740 ( NE ) * 867 (A). 1048 

(A). 1216 (HI, 1304 (0), 1480 C CO-FOURTH POS. BAND) , ANO 1657 

(C>. IN ADDITION. THE EXPERIMENT CONTAINED A PAIR OF 

ZERO-ORDER CHANNELS WITH EFFECTIVE BANDWIDTH FROM 200 TO 1500 
A AND 1150 TO 1700 A. RESPECTIVELY. TO OBTAIN THE DESIRED 
MERCURY/SPACECRAFT ENCOUNTER. AN APPROPRIATE SOLAR OCCULTATION 
WAS NOT POSSIBLE AT VENUS. AND HENCE, THE OCCULTATION 

SPECTROMETER DID NOT FUNCTION FOR THE VENUS ENCOUNTER. THE 
AIRGLOB SPECTROMETER OBTAINEO OESIREO MEASUREMENTS INCLUOInG 
EMISSIONS FROM HYDROGEN, HELIUM. ATOMIC OXYGEN ANO ATOMIC 
CARBON. MORE DETAILS OF THE VENUS MEASUREMENTS CAN BE 

OBTAINED FROM THE PAPER. 'ULTRAVIOLET OBSERVATIONS OF VENUS 

FROM MARINER 10 PRELIMINARY RESULTS.' A. L. BROADFOOT . ET 

AL.. SCIENCE. VOL 183. MARCH 29, 1974. PP 1315-1318. 

MARINER 10. CHASE. JR. 

EXPERIMENT NAME- TBO-CHANNEL IR RADIOMETER 

NSSDC ID- 73-085A-06 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT ZERO DATA ACQUISITION RATE SINCE 04/00/74. 

OSS DIVISION- PLANETARY PROGRAMS 

DI SC I PL INEI S| — PLANETARY ATMOSPHERES PLANETOLOGY 


EXPERIMENT PERSONNEL ( P I =PR I NC IPAL INVESTIGATOR. TL=TEAM LEADER 
O I = OTHER INVESTIGATOR. TMsTEAM MEMBER) 

PI - S.C. CHASE, JR ...SANTA BARBARA RES CTR 

GOLETA, CA 

OI - O. MORRISON U OF HABAII 

HONOLULU. HI 

OI - G. MUNCH CALIF INST OF TECH 

PASADENA. CA 

OI - G. NEUGEBAUER CALIF INST OF TECH 

PASADENA. CA 

OI - J.M. SAARI BOEING SCI RES. LAB 

SEATTLE. BA 

OI - E.D. MINER ...NASA-JPL 

PASADENA, CA 

EXPERIMENT BRIEF DESCRIPTION 

AN INFRARED RADIOMETER HAVING TBO CHANNELS. 22 TO 39 
MICRONS (80 DEG K TO 300 DEG K) AND 10 TO 17 MICRONS (200 OEG 
K TO 650 DEG K). WAS USED TO OBSERVE THE THERMAL EMISSION FROM 
VENUS AND MERCURY IN TWO BROAD SPECTRAL BAfOS. THE IR THERMAL 
EMISSION FROM THE SURFACE OF MERCURY BETWEEN LATE AFTERNOON 
AND EARLY MORNING (LOCAL TIME! ANO DEVIATIONS FROM THE AVERAGE 
THERMAL BEHAVIOR OF THE SURFACE WAS MEASURED. MEASUREMENTS 
WERE ALSO MADE OF THE BRIGHTNESS TEMPERATURES OF VENUSIAN 
CLOUD TOPS AND LIMB DARKENING PHENOMENA. 

MARINER 10. HOWARD 

EXPERIMENT NAME- S- AND X-BAND RADIO PROPAGATION 
NSSOC ID- 73— 085 A— 02 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 11/03/73. 

OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINED)- IONOSPH. ♦ RADIO PHYSIC PARTICLES ANO FIELOS 
PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR INC I P AL INVESTIGATOR, TL=TE AM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - H.T. HOWARD STANFORD U 

STANFORD, CA 

OI - G.S . LEVY ....•• NASA-JPL 

PASADENA, CA 

OI - 1. 1. SHAPIRO MASS INST OF TECH 

CAMBRIDGE, MA 

OI - G. FJ EL 080 NASA-JPL 

PASADENA. CA 

OI - A.J. KLIORE NASA-JPL 

PASADENA , CA 

OI - J.D. ANDERSON NASA-JPL 

PASADENA, CA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT UTILIZED THE ONBOARD S- AND X-BAND RADIO 
SUBSYSTEMS TO OBTAIN INFORMATION ON THE MERCURIAN AND VENUSIAN 
MASSES. GRAVITIES. HARMONICS. EPHEMERIDES, IONOSPHERES. 
ATMOSPHERES. RADII, AND SURFACE CHARACTERISTICS. 

MARINER 10. MURRAY r 

EXPERIMENT NAME- TELEVISION PHOTOGRAPHY 
NSSDC ID- 73-085A-01 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT ZERO DATA ACQUISITION RATE SINCE 09/25/74. 

OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINED )- PLANETARY ATMOSPHERES PLANETOLOGY 

EXPERIMENT PERSONNEL ( PI ^PR INC I PAL INVESTIGATOR. TL =TE AM LEAOER 
0 I — O T HE R INVESTIGATOR. T M = T E A M MEMBER) 

PI - B.C. MURRAY CALIF INST OF TECH 

PASADENA. CA 

OI - M.J.S. BELTON KITT PEAK NATL OBS 

TUCSON. AZ 

OI - G.P . KUIPER ............. .U OF ARIZONA 

TUCZON, AZ 

OI - V ■ E • SUOMI .u OF WISCONSIN 

MADISON. WI 

OI - N.J. TRASK. JR US GEOLOGICAL SURVEY 

MENLO PARK. CA 

OI - O.E. GAULT NASA-ARC 

MOFFETT FIELD. CA 

OI - B.W. HAPXE OF PITTSBURGH 

PITTSBURGH, PA 

OI - M.E. DAVIES RAND CORP 

SANTA MONICA, CA 

01 - B.T. O'LEARY CORNELL U 

ITHACA. NY 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT TOOK TELEV I S I ON- V I DEO PHOTOGRAPHY OF 
BOTH VENUS AND MERCURY. THE OBJECTIVES OF THE EXPERIMENT WERE 
( I ) TO MAP AND IDENTIFY THE MAJOR PH YS I OGR APH I C PROVINCES OF 
MERCURY, (2) TO DETERMINE THE ORIENTATION OF THE SPIN AXIS OF 
MERCURY, (3) TO COMBINE ALL OF THE MERCURY OATA TO ESTABLISH A 
CARTOGRAPHIC COORDINATE SYSTEM, (4) TO INVESTIGATE THE 
TIME-DEPENDENT PROPERTIES OF THE VENUS ULTRAVIOLET 'CLOUDS.' 
AND ( 5 ) TO OBTAIN H IGH-R ESOLUT ION IMAGERY OF THE MAIN CLOUDS 
OF VENUS. THE INSTRUMENT WAS A GEC 1 'VIDICON TUBE.' IT MAD A 
42-SEC FRAMING RATE AND A 0.48- BY 0.37-DEG FIELD OF VIEW AND 
USED TWO SPHERICAL TELESCOPE 1SO-MM OPT I CS . APPRO X I MATEL Y 6700 
PICTURES. WITH A RESOLUTION OF 100 M , WERE OBTAINED. 


54 



MARINER 10. NESS 


MJS 77*. BRIDGE 


EXPERIMENT NAME- FLUXGATE MAGNETOMETERS 
NSSDC ID- 73-08SA-04 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE I 1/03/73. 

OSS DIVISION- PLANETARY PROGRAMS 

DISCI PL INE ( SI — PARTICLES AND FIELDS PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I=PR INC I PAL INVESTIGATOR. TL-TEAM LEADER 
fils OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - N.F. NESS . • • • NASA— GSFC 

GREENBElT. md 

01 - K .V. BEHANNON . NASA- GSFC 

GREENBELT. MD 

01 - R.P. LEPPING • . . . .NAS A —GSFC 

GREENBELT. MD 

OI - Y.C. W HANG ...CATHOLIC U OF AMERICA 

WASH INGTON. DC 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF TWO TRIAXIAL FLUXGATE 

MAGNETOMETERS DESIGNED TO MAKE VECTOR MEASUREMENTS OF THE 

MAGNETIC FIELO IN T HE VICINITY OF MERCURY AND VENUS AND IN THE 
INTERPLANETARY MEDIUM. EACH SENSOR HAD DUAL OPERATING RANGES 

OF MINUS TO PLUS 16 GAMMAS AND 128 GAMMAS. BIAS OFFSET 

CAPABILITY EXTF.NOEO THE OPERATING RANGE TO MINUS TO PLUS 4096 
GAMMAS. 

MARINER 10. SIMPSON — — — — — 

EXPERIMENT NAME- ENERGETIC PARTICLES 
NSSOC ID- 73-O05A-O7 

LAST REPORTED STATE- LAUNCHEO AND OPERATING NORMALLY 

AT THE STANDAPO DATA ACQUISITION RATE SINCE 11/03/73. 

OSS OIVISION- PLANETARY PROGRAMS 
DISCI PL I NE C S ) — PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL I P I =PR I NC I P AL INVESTIGATOR. TL=TEAM LEADER 
01 “OTHER INVESTIGATOR. T M= TEA M MEMBER) 

PI - J.A. SIMPSON OF CHICAGO 

CHICAGO. IL 

□ I - J.E. LAMPORT OF CHICAGO 

CHICAGO. IL 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT MEASURED THE CHEMICAL AND ISOTOPIC 
SPECIES OF SOLAR CHARGED PARTICLES BOMBARDING THE ATMOSPHERE 
AND SURFACE OF MERCURY. THE MEASUREMENTS ALSO INCLUDED A 
SEARCH FOR TRAPPEO HIGH-ENERGY ELECTRONS ANO PROTONS IN THE 
POSSIBLE MAGNETOSPHERES OF MERCURY AND VENUS. THE CHARGED 
PARTICLE TELESCOPE WAS SENSITIVE TO ELECTRONS ANO PROTONS WITH 
ENERGIES E.GT. 200 KEV AND E.GT. 600 KEV. RESPECTIVELY. 

ft*******************.******* mjs 77A ************************** 

SPACECRAFT COMMON NAME- MJS 77A 

ALTERNATE NAMES- MARINER JUPITER/SATURN A, OUTER PLANETS A 
MARINER 77 A 

NSSOC ID- MARN77A 

LAST REPORTEO STATE- AN APPROVED MISSION 

LAUNCH DATE- 00/00/77 SPACECRAFT WEIGHT- 700. XG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- TITAN— CENT 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS=PROjECT SCIENTIST, 
MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - H.M. SCHURMEIER NASA-JPL 

PASADENA, CA 

MG - J.W. KELLER NASA HEADQUARTERS 

WASHINGTON, OC 

SC - M . A • MITZ ....NASA HEADQUARTERS 

WASHINGTON. OC 

SPACECRAFT OR IFF DESCRIPTION 

THE OVER ALL OBJECTIVES OF THE TWO SPACECRAFT. MARINER 
77 A AND MARINER 77B, WILL BE TO CONDUCT EXPLORATORY 
INVESTIGATIONS OF THE PLANETARY SYSTEMS OF JUPITER ANO SATURN 
AND OF THE INTERPLANETARY MEDIUM OUT TO SATURN. PRIMARY 
EMPHASIS WILL BE PLACED ON COMPARATIVE STUDIES OF THESE TWO 
PLANETARY SYSTEMS BY OBTAINING (1) MEASUREMENTS OF THE 
ENVIRONMENT, ATMOSPHERE, AND BODY CHARACTERISTICS OF THE 
PLANETS AND ONE OR MORE OF THE SATELLITES OF EACH PLANET, 12) 
STUDIES OF THE NATURE OF THE RINGS OF SATURN. ANO 13) 
EXPLORATION OF THE INTERPLANETARY (OR INTERSTELLAR) MEDIUM AT 
INCREASING DISTANCES FROM THE SUN. THESE OBJECTIVES WILL BE 
ATTAINEO BY USING A VARIETY OF INSTRUMENTS ANO METHODS 
including tv, a coherent s- and x-band rf receiver, an 

INFRARED INTERFEROMETER AND RADIOMETER, ULTRAVIOLET 
SPECTROMETER, FLUXGATE MAGNETOMETERS. FARADAY CUPS. A CHARGED 
PARTICLE. ANALYZER. PLASMA OE TEC TOR « PLASMA WAVE RADIO 
RECEIVER. COSMIC RAY TELESCOPES. PHO TOPOL A R I METER , ANO A SWEEP 
FREQUENCY RADIO RECEIVER IN ALL APPROVED EXPERIMENTS. THE TWO 
SPACECRAFT WILL BE LAUNCHEO WITHIN A MONTH OF EACH OTHER. 


EXPERIMENT NAME- W. ASM A 

NSSDC ID- MARN77A-06 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
O I SC I PL I NE IS)— PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( PI = PR INC I P AL INVESTIGATOR, TL=TEAM LEADER 
O I = OTHE R INVESTIGATOR, TM=TE AM MEMBER) 

PI - H.S. BRIDGE ..MASS INST OF TECH 

CAMBRIDGE. MA 

OI - J.W. BELCHER MASS INST OF TECH 

CAMBRIDGE. MA 

OI - J.H. BINSACK MASS INST OF TECH 

CAMBRIDGE. MA 

OI - A.J. LAZARUS .... .... ... ..MASS INST OF TECH 

CAMBRI DGE, MA 

OI - S. OL BERT MASS 1 NST OF TECH 

CAMBRIDGE. MA 

OI - V.M. VASY L I UNAS MASS INST OF TECH 

CAMBRIDGE. MA 

OI - L.F. BURLAGA NASA-GSFC 

GREENBELT, MD 

OI - R.E. HARTLE NASA-GSFC 

GREENBELT, MD 

OI - K.W. OGILVIE NASA-GSFC 

GREENBELT. MD 

OI - G.L . SISCOE U OF CALIF. LA 

LOS ANGELES. CA 

OI - A.J. HUNDHAUSEN NATL CTR FOR ATMOS RES 

BOULDER. CO 

EXPERIMENT BRIEF DESCRIPTION 

THE PLASMA INVESTIGATION WILL MAKE USE OF TWO FARAOAY 
CUP DETECTORS. ONE POINTED ALONG THE EARTH-SPACECRAFT LINE AND 
ONE AT RIGHT ANGLES TO THIS LINE. THE EARTH-POINTING OETECTOR 
WILL DETERMINE THE MACROSCOPIC PROPERTIES OF THE PLASMA IONS. 
OBTAINING ACCURATE VALUES OF THEIR VELOCITY. DENSITIES. AND 
PRESSURE. THREE SEQUENTIAL ENERGY SCANS WILL BE. EMPLOYED WITH 
OELTA E/E EQUAL TO 29. 7.2. AND 1.8 PERCENT, ALLOWING A 
COVERAGE FROM SUBSONIC TO HIGHLY SUPERSONIC FLOW. THE 

SIDE-LOOKING FARAOAY CUP WILL MAKE MEASUREMENTS OF ELECTRONS 
IN THE ENERGY RANGE FROM 5 EV TO 1 KEV. THE INSTRUMENT WILL 
WEIGH 8.2 KG AND USE 6.5 W OF POWER. 

MJS 77 A , BRO ADFQOT 

EXPERIMENT NAME- ULTRAVIOLET SPECTROSCOPY 

NSSDC 10- MARN 77 A — 04 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISC IPL INEIS )- PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL I PI =PR INC I PAL INVESTIGATOR. TL=T£AM LEADER 
O I = O T HE R INVESTIGATOR, TM=TE AM MEMBER) 

PI - A.L . BROADFOOT KITT PEAK NATL OBS 

TUCSON, AZ 

OI - H.W. MOOS JOHNS HOPKINS U 

BALTIMORE. MD 

OI - M.J.S. BELTON I TT «>EAK NATL OBS 

TUCSON, AZ 

OI - D.F. STROBEL KITT PEAK NATL OBS 

TUCSON, AZ 

OI - T.M. DONAHUE OF MICHIGAN 

ANN ARBOR, MI 

OI - M.B. MCELROY HARVARD U 

CAMBRIDGE, MA 

OI - J.C. MCCONNELL HARVARO U 

CAMBRIDGE, MA 

OI - R.M. GDODY HARVARO U 

CAMBRIDGE, MA 

OI - A. DALGARNO ............HARVARO U 

CAMBRIDGE, MA 

EXPERIMENT BRIEF DESCRIPTION 

THIS INVESTIGATION WILL BE CARP I EO OUT WITH AN EXTREME 
ULTRAVIOLET SPECTROMETER. UTILIZING 12 CHANEL MULTIPLIERS AS 
SENSORS AND COVERING SELECTED SPECTRAL LINES IN THE RANGE FROM 
400 TO 1800 A. SIMILAR IN DESIGN TO THE INSTRUMENT CURRENTLY 
BEING FLOWN ON MARINER 10 MISSION. THE INVESTIGATION WILL 
ANALYZE THE ATMOSPHERES OF JUPITER. SATURN AND ENCOUNTERED 
SATELLITES FOR THEIR MAJOR CONSTITUENTS. INCLUDING THE 
DETERMINATION OF THE MIXING RATIO OF H2 AND HE AND THE THERMAL 
STRUCTURE OF THE ATMOSPHERE. AN AOOITIONAC OBJECTIVE WILL BE 
TO STUDY THE DISTRIBUTION OF H2 AND HE IN THE INTERPLANETARY 
AND INTERSTELLAR MEDIUM. 

MJS 77 A , ESHLEMAN 

EXPERIMENT NAME- RADIO SCIENCE TEAM 

NSSDC ID- MARN77A-02 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
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CELESTIAL MECHANICS 


DISCIPLINE! Sl^ ATMOSPHERIC PHYSICS 

HIGH ENERGY ASTROPHYSIC 

EXPERIMENT PERSONNEL C P I=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TK=TEAM MEMBER) 


TL - V.R. ESHLEMAN ............ STANFORD U 

STANFORD. CA 

TM - J.D. ANDERSON ............ NASA -JPL 

PASADENA, CA 

TM - T.A. CROFT .......STANFORD U 

STANFORO. CA 

TM - G.L. TYLER ••••••.•••••...STANFORD U 

STANFORD. CA 

TM - G. F4ELDBO ............. NASA -JPL 

PASADENA, CA 

TM - G.S. LEVY ........ ....••••NASA-JPL 

PASADENA. CA 


EXPERIMENT BRIEF DESCRIPTION 

THE RADIO SCIENCE TEAM WILL USE THE TELECOMMUNICATIONS 
SYSTEM OF THE M J S77 SPACECRAFT TO PERFORM THEIR STUDIES. THE 
SYSTEM WILL BE A COHERENT S- AND X— 8 AND DOWNLINK AND S-BAND 
UPLINK. THE SCIENCE OBJECTIVES OF THE RADIO SCIENCE 

INVESTIGATION INCLUDE — (I) DETERMINE THE PHYSICAL PROPERTIES 
OF PLANETARY AND SATELLITE IONOSPHERES AND ATMOSPHERES BY 
EXAMINING THE PROPAGATION EFFECTS ON A DUAL FREQUENCY RADIO 
SIGNAL DURING IMMERSION AND EMERSION OF SPACECRAFT OCCULTATION 
BY THE SUBJECT BODY. <2» DETERMINE PLANETARY AND SATELLITE 

MASSES. GRAVITY FIELDS AND DENSITIES BY PRECISE TRACKING OF A 

DUAL FREQUENCY RADIO SIGNAL FROM THE SPACECRAFT DURING THE 
ENCOUNTER PERroD. AND <31 DETERMINE THE AMOUNT AND SIZE 
DISTRIBUTION OF MATERIAL IN SATURN • S RINGS AND THE RING 
DIMENSIONS BY EXAMINING THE PROPAGATION EFFECTS ON A DUAL 
FREQUENCY RADIO SIGNAL THAT PASSES THROUGH EACH RING IN 

SUCCESSION. And THROUGH THE GAP BETWEEN THE C RING AND 
SATURN'S SURFACE. 

MJS 77a. HANEL — — — 

EXPER I MENT NAME- INFRARED SPECTROSCOPY AND RADIOMETRY 
NSSDC ID- MARN77A-03 

LAST REPORTEO STATE- APPROVEO CONDITIONALLY 


OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINE! S)-w PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ! P I=PR I NC I PAL INVESTIGATOR. TL=TEAN LEADER 
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER) 


PI 


R. A. 

HANEL 

GREENBELT, 

MD 

ol 

- 

B.J. 

CONRATH 

GREENBELT, 

MD 

□ I 

“ 

V.G. 

KUNOE 

GREENBELT . 

MD 

01 

“ 

P.O. 

LOW MAN . JR. .... 

GREENBELT. 

MD 

□ I 

— 

W.C. 

MAGUIRE 

GREENBELT. 

MD 

OI 

“ 

J.C. 

PEARL 

GREENBELT, 

MD 

OI 

- 

J . 

P 1 RRAGL I A 

GREENBELT, 

MD 

□ I 


R.E. 

SAMUEL SON 

GREENBELT, 

MD 

OI 

“ 

T.E. 

burke 

PASADENA, 

CA 

OI 


P . 

GlERASh 

ITHACA, NY 


01 

- 

C. A. 

PONNAMPERUM A ... 



COLLEGE PARK, MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS INVESTIGATION WILL BE CARRIED OUT USING AN INFRARED 
RADIOMETER AND AN INTERFEROMETER SPECTROMETER SIMILAR IN 
DESIGN TO THE MARINE R-MARS-7 l IRIS. COMBINED INTO A SINGLE 
INSTRUMENT. THE INVESTIGATION WILL STUDY BOTH GLOBAL ANO LOCAL 
ENERGY BALANCE. USING INFRARED SPECTRAL MEASUREMENTS IN 
CONJUNCTION WITH BROAO-BAND MEASUREMENTS OF REFLECTED SOLAR 
ENERGY. ATMOSPHERIC COMPOSITION WILL ALSO BE INVESTIGATED. 
INCLUDING OETEPMINATI ON OF THE H2/HE RATIO, AND THE ABUNDANCE 
DF CH4 AND NH3. VERTICAL TEMPERATURE PROFILES WILL BE OBTAlNEO 
ON THE PLANETS AnD SATELLITES WITH ATMOSPHERES. STUOIES OF THE 
COMPOSITION. THERMAL PROPERTIES, AND SIZE OF PARTICLES IN 
SATURN'S RINGS WILL BE CONDUCTEO. THE INTERFEROMETER WILL HAVE 
A SPECTRAL RANGE OF 200 TO 4000 1/CM. WHILE THE RADIOMETER 
RANGE WILL COVER 5000 TO 33.000 I /CM. THE INSTRUMENT WI|_L USE 
A SINGLE PRIMARY MIRROR 51 CM IN DIAM, WITH A FIELD OF VIEW OF 
0.25 DEG. 

MJS 7>A . KRIMIGIS 

EXPERIMENT NAME- LOW-ENERGY CHARGED PARTICLE ANALYZER ANO 
TELESCOPE 

NSSDC ID- MARN77A-07 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PLANETARY PROGRAMS 

OISCIPL INEI S)^ COSMIC RAYS PLANETARY PHYSICS 

PARTICLES AND FIELDS 


EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR. TL=TEAM LEAOER 
01 = OT HER INVESTIGATOR. TM= TEAM MEMBER) 

PI - S.M. KRIMIGIS APPLIED PHYSICS LAB 

SILVER SPRING. MO 

01 - C.Y. FAN OF ARIZONA 

TUCSON, A Z 

01 - G. GLOECKLER OF MARYLAND 

COLLEGE PARK. MD 

01 - L.J. LANZEROTTI ...BELL TELEPHONE LAB 

MURRAY HILL. NJ 

OI - T.P. ARMSTRONG ...........U OF KANSAS 

LAWRENCE . KS 

01 - W.I. AXFQRD OF CALIF, SAN DIEGO 

SAN 0 I EGO , CA 

OI - C.O. BOSTROW APPLIEO PHYSICS LAB 

SILVER SPRING, MD 

EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS EXPERIMENT WILL BE TO STUDY THE 
MAGNETOSPHERES OF JUPITER AND SATURN USING A LOW-ENERGY 
MAGNETOSPHERIC PARTICLE ANALYZER. THIS DETECTOR WILL MAKE 
MEASUREMENTS IN II) THE DISTANT MAGNETOSPHERE AND BOW SHOCK OF 
JUPITER. 12) THE POSSIBLE MAGNETOSPHERE OF SATURN, AND (3) THE 
TRAPPED RADIATION BELTS IN THE VICINITY OF JUPITER. 

ADDITIONALLY, THIS DETECTOR WILL BE ABLE TO STUDY LOW-ENERGY 
PARTICLES IN THE INTERPLANETARY MEO IUM. THE ENERGY RANGE OF 
THIS DETECTOR WILL BE 10 XEV TO 1.1 MEV FOR ELECTRONS AND 10 
KEV TO 150 MEV FOR IONS. DURING THE INTERPLANETARY CRUISE 
PERIOD, PROTONS. ALPHA PARTICLES. AND HEAVIER NUCLEI CZ FROM 3 
TO 26) WILL BE SEPARATELY IDENTIFIED AND THEIR ENERGY MEASURED 
IN THE RANGE FROM 0.05 TO 30 MEV. USING A LOW— ENERGY PARTICLE 
TELESCOPE. HOWEVER. SELECTION OF THE LOW-ENERGY TELESCOPE IS 
CONDITIONAL ON DEMONSTRATING THE PRODUCTION OF SUFFICIENTLY 
UNIFORM DETECTORS TO EFFECT THE SEPARATION 3F THE NUCLEI IN 
THE LOW-ENERGY END OF THE PROPOSED INVESTIGATION RANGE !LESS 
THAN 1.8 MEV/NUCLEON ) . 

MJS 77 A , LILLIE ........... 

EXPERIMENT NAME- MULTIFILTER PHOTOPOLAR IMETER . 

2200-7300 A 

NSSDC ID- MARN77A-11 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

O I SC I PL I NE I S ) — DUST ZODIACAL LIGHT 

EXPERIMENT PERSONNEL ! P I = PR INC I P AL INVESTIGATOR. TL= TEAM LEAOER 
OI = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - C.F. LILLIE OF COLORADO 

BOULDER. CO 

OI - C.W. OF COLORADO 

BOULDER. CO 

OI - K. PANG OF COLORADO 

BOULDER. CO 

OI - J.W. HANSEN OF ARIZONA 

TUCSON, AZ 

01 - D.L. COFFEEN OF ARIZONA 

TUCSON, AZ 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF AN 8-IN F/l.l TELESCOPE. 
WHICH CAN SEND ITS OBSERVATIONS THROUGH A POLARIZER AND A 
FILTER FOR ONE OF EIGHT BANDS IN THE 2200- TO 7300-A SPECTRAL 
REGION, THEN ON TO A PHOTOMULT I PLER TUBE. BY STUDY OF THESE 
EMISSION INTENSITY DATA. INFORMATION ON SURFACE TEXTURE AND 
COMPOSITION OF BOTH PLANETS <JUPITER AND SATURN) CAN BE 
OBTAINED, ALONG WITH INFORMATION ON SIZE DISTRIBUTION AND 
COMPOSITION OF THE SATURN RINGS, AND INFORMATION ON 
ATMOSPHERIC SCATTERING PROPERTIES AND DENSITY FOR BOTH 
PLANETS. MOLECULAR SCALE HEIGHTS FOR BOTH PLANETS CAN ALSO BE 
DETERMINED FROM THESE DATA. 

MJS 7 7 A • NESS 

EXPERIMENT NAME- TRIAXIAL FLUXGATE MAGNETOMETERS 
NSSDC ID- MARN77 A —0 5 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PLANETARY PROGRAMS 

O I SC IPL INE IS ) — PLANETARY MAG. FIELD PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL I P I =PR I NC I P AL INVESTIGATOR. TL = TE AM LEADER 
O I = OT HER INVESTIGATOR. TM = TEAM MEMBER) 

PI - N.F. NESS NASA— GSFC 

GREENBELT. MD 

□I - M.H. ACUNA . • • • . • . ..... • ..NASA— GSFC 

GREENBELT. MD 

OI - K.W. BEHANNON NAS A— GSFC 

GREENBELT. MO 

OI - L.F. BURLAGA NASA- G SFC 

GREENBELT. MO 

OI - R.P. LEPPING ............ .NASA-G SFC 

GREENBELT, MD 

OI - F.M. NEU8AUEB ............BRAUNSCHWEIG TECH U 

BRAUNSCHWEIG. FED REP OF GERMANY 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO INVESTIGATE THE MAGNETIC 
FIELDS OF JUPITER AND SATURN, THE SOLAR WIND INTERACTION WITH 
THE MAGNETOSPHERES OF THESE PLANETS. AND THE INTERPLANETARY 
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MAGNETIC FIELD TO THE EXTENT OF THE SOLAR WIND BOUNDARY WITH 
THE INTERSTELLAR MAGNETIC FIELO AND BEYOND. IF CROSSED. THE 
INVESTIGATION WJLL BE CARR I EO OUT USING TWO HIGH-FIELD AND TWO 
LOW-FIELO TRIAXIAL FLUXGATE MAGNETOMETERS. DATA ACCURACY OF 
THE INTERPLANETARY FIELDS WILL BE PLUS OR MINUS 0.1 GAMMA, AND 
THE RANGE OF MEASUREMENTS WILL BE FROM 0.0 l GAMMA TO 20 GAUSS. 
THE INSTRUMENTATION WILL WEIGH S.B KG AND CONSUME 5.2 WATTS. 

MJS 77A. SCARF 

EXPERIMENT NAME- PLASMA WAVE 

NSSDC 10- MARN77A-13 

LAST RE PORT EO STATE- APPROVED CONDITIONALLY 


055 DIVISION- PLANETARY PROGRAMS 

D I SC I PL I N£ < S ) - IONOSPHERES PLANETARY PHYSICS 

EXPERIMENT PERSONNEL ( P I =PP I NC I PAL INVESTIGATOR. TL=TE AM LEADER 
OIsOTHER INVESTIGATOR, TM=TEAM MEMBER I 

PI - F.L. SCARF 4....TRH SYSTEMS GROUP 

REDONDO BEACH. CA 

01 - D.A. GURNETT ..U OF IOWA 

IOWA CITY. IA 

EXPERIMENT BRIEF DESCRIPTION 

THIS INVESTIGATION WILL PROVIOE CONTINUOUS. 

SmEATH- INDEPENDENT MEASUREMENTS OF THE ELECTRON DENSITY 
PROFILES AT JUPITER AND SATURN. IT WILL ALSO GIVE BASIC 
INFORMATION ON LOCAL WAVE-PARTICLE INTERACTIONS REQUIRED TO 
CARRY OUT COMPARATIVE STUOI ES OF THE PHYSICS OF THE JUPITER 
AND SATURN MAGNETOSPHERES. THE INSTRUMENTATION WILL CONSIST 
OF A 16 -CHANNEL STEP FREOuENCV RECEIVFR AND IT MAY INCLUDE 
LOW-FREQUENCY WAVEFORM RECEIVER WITH ASSOCIATED ELECTRONICS. 
THE FREQUENCY RANGE FOR THIS INSTRUMENT WILL BE FROM 10 hZ TO 

56 KHZ. THIS INSTRUMENT WILL SHARE THE 10-M ANTENNAS BEING 
DEVELOPED FOP THE PLANETARY PAOIO ASTRONOMY INVESTIGATION, 

MJS 77A , SMITH — 

EXPERIMENT NAME- TV PHOTOGRAPHY 

NSSDC 10- MARN77A-01 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINED)- METERnLOGY PLANETARY ATMOSPHERES 

PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR. TL=TEAM LEADER 
0 1 = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - D.A. SMITH NEW MEXICO STATE U 

LAS CRUCES. NM 

01 - G . A. BRIGGS NASA-JPL 

PASADENA. CA 

□ I - A.F. COOK SMITHSONIAN INST 

WASHINGTON. DC 

01 - G. DANIELSON ....NASA-JPL 

PASADENA, CA 

01 - M.E. DAVIES RAND CORP 

SANTA MONICA. CA 

OI - G.E. HUNT METEOROLOGICAL OFFICE 

OIOCOT, BERKSHIRE, ENGLAND 

01 - T. OWEN STATE U OF NEW YORK 

BUFFALO. NY 

□I - C. SAGAN .............. .CORNELL U 

ITHACA, NY 

01 - L.A. SODERDLQM US GEOLOGICAL SURVEY 

FLAGSTAFF , AZ 

01 - V.E. SUOMI U OF WISCONSIN 

MADISON. WI 

EXPERIMENT BRIEF DESCRIPTION 

THE TV PHOTOGRAPHIC EXPERIMENT WILL USE A TWO-CAMERA 
SYSTEM, BASED ON THE MARINER 9 TV SYSTEM. THIS SYSTEM WILL 
INCLUDE ONE N ARP OW -ANGL E. LONG FOCAL LENGTH CAMERA ANO ONE 
WIDE-ANGLE. SHORT FOCAL LENGTH CAMERA. THE MAXIMUM RESOLUTION 
ACHIEVABLE WILL DEPEND GREATLY ON THE ACTUAL TRAJECTORY ON 
THIS MULT I -ENCOUNTER MISSION, BUT THE RESOLUTION WILL 8E AS 

HIGH AS 0.5 TO 1.0 KM ON THE CLOSEST APPROACHES, AT JUPITER 

AND SATURN, THE RESOLUTION WILL BE 20 KM ANO 5 KM, 

RESPECTIVELY. THE OBJECTIVES OF THE EXPERIMENT WILL BE TO 
PHOTOGRAPH GLOBAL MOTIONS ANO CLOUD DISTRIBUTIONS ON JUPITER 
AND SATURN. GROSS DYNAMICAL PROPERTIES. ZONAL ROTATION, 

ORIENTATION OF SPIN AXIS, ZONAL SHEAR. VERTICAL SHEAR, FLOW 
INSTABILITIES, SPOTS, AND SPECTRUM OF SCALE OF ATMOSPHERIC 
MOTIONS IN TIME AND SPACE. ADDITIONAL OBJECTIVES WILL INCLUDE 
THE STUDY OF THE MODE OF RELEASE OF INTERNAL ENERGY FLUX 
I SEARCH FOR CONVECTION CELLS AND ROLLS). STUDY OF GROWTH. 
DISSIPATION. MORPHOLOGY, AND VERTICAL STRUCTURE OF CLOUD 
COMPLEXES. GROSS OPTICAL PROPERTIES. GLOBAL ANO LOCALIZED 
SCATTERING FUNCTION IN THE VISIBLE SPECTRUM. POLAR I METRY , 
NATURE OF CHROMOPNORES. THE I P STRUCTURE AND DEVELOPMENT, AND 
HIGH RESOLUTION OP THE GREAT RED SPOT. THE OBJECTIVES OF THE 
SATELLITE ENCOUNTERS WILL INCLUDE — (I) GROSS CHARACTERISTICS 
- SIZE. SHAPE. ROTATION. SPIN AXIS. CARTOGRAPHY. IMPPQVEO 
EPHEMERIDES AND MASSES. (2) GEOLOGY — MAJOR PH YS I OGR APH I C 
PROVINCES. IMPACT AND VOLCANIC FEATURES, LINEAMENTS. POLAR 
CAPS. EROSION PROCESSES. AND LOW- AND HIGH-DENSITY SATELLITE 
COMPARATIVE STUDIES. DETECTION OF ATMOSPHERES, FROSTS. AND 
LIMB STRATIFICATION OF AEROSOLS. 13) SURFACE PROPERTIES - 
COLORIMETRY, SCATTERING FUNCTION, NATURE OF BRIGHTNESS 


VARIATION (ESPECIALLY IAPETUS). ANO SEARCH FOR NEW SATELLITES. 
STUDIES OF SATURN'S RINGS WILL BE CARRIED OUT. OBJECTIVES WILL 

INCLUDE Cl) RESOLUTION OF INDIVIDUAL RING COMPONENTS OR 

CLUMPS OF MATERIAL. 12) VERTICAL AND RADIAL DISTRIBUTION OF 
MATERIAL OF VERY HIGH RESOLUTION, (3) SCATTERING FUNCTION, (4) 
COARSE POLAR I METRY , <5) OCCULTAT ION - OPTICAL DEPTH. AND 161 

DISTINGUISHING DIFFERENT TYPES OF MATERIAL IN THE RINGS. OTHER 
OBJECTIVES WILL BE TO SEARCH FOR NEW COMETS.- ASTEROIDS, ANO 
TARGETS OF OPPORTUNITY. 

MJS 77 A , VOGT 

EXPERIMENT NAME- HIGH- ANO MODERATELY LOW-ENERGY 
COSMIC-RAY TELESCOPE 

NSSDC ID- M ARN77A— 08 

LAST REPORTED STATE- APPROVEO CONDITIONALLY 


OSS DIVISION- PLANETARY PROGRAMS 

D ISC IPLI NE (S>- COSMIC RAYS MAGNETOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL < PI =PR INCIPAL INVESTIGATOR. TL=TEAM LEADER 
O I = O T HE R INVESTIGATOR. TM = TEAM MEMBER) 

PI - R.E. VOGT CALIF INST OF TECH 

PASADENA, CA 

OI - J.R. JOKTPII CAL IF INST OF TECH 

PASADENA. CA 

OI - E.C. STONE CALIF INST OF TECH 

PASADENA. CA 

OI - F . B . MCOONALD ............ NA SA -GSFC 

GREENBELT, MD 

□I - B.J. TEEGARDEN ........... NASA-GSFC 

GREENBELT. MD 

OI - J.H. TRAINOR NASA-GSFC 

GREENBELT. MD 

OI - W.R. WEBBER U OF NEW HAMPSHIRE 

DURHAM, NH 

EXPERIMENT BRIEF DESCRIPTION 

THIS INVESTIGATION WILL STUDY THE * ORIGIN AND 
ACCELERATION PROCESS. LIFE HISTORY, AND D YNAM I C . CONTR I B UT ION 
OF INTERSTELLAR COSMIC RAYS. THE NUCLEOSYNTHESIS OF ELEMENTS 
IN COSMIC RAY SOURCES. THE BEHAVIOR OF COSMIC RAYS IN THE 
INTERPLANETARY MFDIUM. ANO THE TRAPPED PLANETARY ENERGETIC 
PARTICLE ENVIRONMENT. THE INSTRUMENTATION WILL INCLUDE A 
HIGH-ENERGY TELESCOPE SYSTEM (HETS) AND A LOW-ENERGY TELESCOPE 
SYSTEM (LETS). THE HETS WILL COVER AN ENERGY RANGE BETWEEN 6 
ANO 500 MEV/NUCLEON FOR NUCLEI RANGING IN ATOMIC NUMBERS FROM 
1 THROUGH 30. IN ADDITION ELECTRONS IN THE ENERGY RANGE 

BETWEEN 3 AND 100 MEV/NUCLEON WILL BE MEASURED BY THIS 
TELESCOPE ANO AN ELECTRON TELESCOPE ( TET > • THE LETS WILL 
MEASURE THE ENERGY AND DETERMINE THE IDENTITY OF NUCLEI FOR 
ENERGIES BETWEEN .15 AND 30 MEV/NUCLEON AND ATOMIC NUMBERS 
FROM I TO 30. THE INSTRUMENTS WILL ALSO MEASURE THE 
ANISOTROPIES OF ELECTRONS AND NUCLEI. THE WEIGHT AND POWER 
ALLOCATIONS FOR THIS INVESTIGATION WILL BE 5.2 KG AND 5.4 W. 

MJS 77 A. WARWICK 

EXPERIMENT NAME- PLANETARY RADIO ASTRONOMY 

NSSDC ID- MARN77A— 1 0 

LAST REPORTED STATE- APPROVED 


OSS O I V I S I ON— PLANETARY PROGRAMS 

DISC I PL I NE IS)- MAGNETOSPHERIC PHYSICS PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR INC IPAL ‘ INVESTI GATOR , TL=TEAM LEAOER 
OI=OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - J.W. WARWICK OF COLORADO 

BOULDER. CO 

OI - J.K. ALEXANDER. JR. ......NASA-GSFC 

GREENBELT, MD 

OI - T.D. CARR U OF FLORIDA 

GAINESVILLE, FL 

OI - F.T. HAOOOCK OF MICHIGAN 

ANN ARBOR, MI 

OI - D.H. STAELIN MASS INST OF TECH 

CAMBR1 OGE . MA 

OI - A. BO I SC HO T PARIS OBSERVATORY 

paris. France 

OI - C.C. HARVEY PARIS OBSERVATORY 

PARIS. FRANCE 

OI - Y. LEBLANC PARIS OBSERVATORY 

Paris. France 

OI - W.E • BROWN NASA-JPL 

PASADENA, CA 

OI - S. GULKIS NASA-JPL 

PASADENA. CA 

OI - R. PHILLIPS NASA-JPL 

PASADENA, CA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF A SWEEP FREQUENCY RADIO 
RECEIVER OPERATING IN BOTH POLARIZATION STATES. BETWEEN 20 KHZ 
ANO 40.5 MHZ. THE SIGNAL WILL BE RECEIVED BY A PAIR OF 
ORTHOGONAL 10-M MONOPOLE ANTENNAE. STUOY OF THE RADIO EMISSION 
SIGNALS FROM JUPITER AND SATURN OVER THIS RANGE OF FREQUENCIES 
WILL YIELD DATA CONCERNING THE PHYSICS OF MAGNETOSPHERIC 
PLASMA RESONANCES AND NON-THERMAL RADIO EMISSIONS FROM THESE 
PLANETARY REGIONS. 
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****•••****•*••***«•**••**** MJS 770 -*********»**************** 


DISC IPLI NECS) - PLANETARY ATMOSPHERES 


SPACECRAFT COMMON NAME- MjS 77B 

ALTERNATE NAMES- MARINER JUP I TER/S ATURN B. OUTER PLANETS B 
MARINER 77 B 

NSSDC ID- MARN770 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 06/00/77 SPACECRAFT WEIGHT- 700. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLES TITAN-CENT 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

SPACECRAFT PERSONNEL (PM=PROjECT MANAGER. PS=PROJECT SCIENTIST, 
MG= PROG RAM MANAGER. SC=PROGRAM SCIENTIST) 
PM - H.M. SCHURMEIER .......... NASA -JPL 

PASADENA, CA 

MG - J.W. KELLER .............. NAS A HEADQUARTERS 

WASHINGTON. DC 

SC - M.A. MITZ . • ... ...........NASA HEADQUARTERS 

WASHINGTON. DC 

SPACECRAFT BRIEF DESCRIPTION 

THE OVERALL OBJECTIVES OF THE SPACECRAFT MARINER 77A AND 
MARINER 77 B WILL BE TO CONOUCT EXPLORATORY INVESTIGATIONS OF 
THE PLANETARY SYSTEMS OF JUPITER AND SATURN AND OF THE 
INTERPLANETARY MEDIUM OUT TO SATURN. PRIMARY EMPHASIS WILL BE 
PLACED ON COMPARATIVE STUOIES OF THESE TWO PLANETARY SYSTEMS 
BY OBTAINING (!) MEASUREMENTS OF THE ENVIRONMENT. ATMOSPHERE, 
AND BOOY CHARACTERISTICS OF THE PLANETS AND ONE OR MORE OF THE 
SATELLITES OF g ACH PLANET, (2) STUDIES OF THE NATURE OF THE 
RINGS OF SATURN, AND (31 EXPLORATION OF THE INTERPLANETARY (OR 
INTERSTELLAR) MEDIUM AT INCREASING DISTANCES FROM THE SUN. 
THESE OBJECTIVES WILL BE O0TAINEO USING A VARIETY OF 
INSTRUMENTS ANO METHODS INCLUOING TV. A COHERENT S- AND X-BAND 
RF RECEIVER, AN II^RARED INTERFEROMETER AND RAOIOMETER, AN 
ULTRAVIOLET SPECTROMETER. FLUXGATE MAGNETOMETERS, FARADAY 
CUPS, A CHARGED PARTICLE ANALYZER, PLASMA DETECTOR, PLASMA 
WAVE RADIO RECEIVER, COSMIC RAY TELESCOPES, PHOTOPOLAR I METER, 
AND A SWEEP FREQUENCY RADIO RECEIVER. THE TWO SPACECRAFT WILL 
BE LAUNCHED WITHIN A MONTH OF EACH OTHER. 

M jS 778, BRIDGE 

EXPERIMENT NAME- PLASMA 

NSSDC ID- MARN77D-06 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE! S)- ATMOSPHERIC PHYSICS HIGH ENERGY ASTROPHYSIC 

particles and fielos 

EXPERIMENT PERSONNEL ( P I = PR I NC I PAL INVESTIGATOR, TL=TEAM LEADER 
Ol = OT HER INVESTIGATOR, TM = TEAM. MEMBER) 

PI - H.S. BRIDGE MASS INST OF TECH 

CAMBRIDGE. MA 

01 - A . J . LAZARUS MASS INST OF TECH 

CAMBRIDGE. MA 

01 - S. OLBERT MASS INST OF TECH 

CAMBRIDGE. MA 

01 - J.W. BELCHER ....MASS INST OF TECH 

CAMBRIDGE. MA 

01 - V.M. VASYLlUNAS ....MASS INST OF TECH 

CAMBRIDGE. MA 

OI - L.F. BURLAGA ...NASA — GSFC 

GREENBELT. MD 

01 - J.H. BINSACK .....MASS INST OF TECH 

CAMBRIDGE. MA 

01 - G.L. SISCOE ...U OF CALIF, L A 

LOS ANGELES, CA 

OI - A. J . HUNDHAUSEN ....NATL CTR FOR ATMOS RES 

BOULDER, CO 

OI - R.E. HARTLE . NASA— GSF C 

GREENBELT, MD 

OI - K.W. OGILVIE . . . NASA — GSFC 

GREENBELT, MD 

EXPERIMENT BRIEF DESCRIPTION 

THE PLASMA INVESTIGATION WILL MAKE USE OF TWO FARADAY 
CUP DETECTORS. ONE POINTED ALONG THE EARTH-SPACECRAFT LINE AND 
ONE AT RIGHT ANGLES TO THIS LINE. THE EARTH-POINTING DETECTOR 
WILL DETERMINE THE MACROSCOPIC PROPERTIES OF THE PLASMA IONS. 
OBTAINING ACCURATE VALUES OF THEIR VELOCITY. DENSITIES. AND 
PRESSURE. THREE SEQUENTIAL ENERGY SCANS WILL BE EMPLOYED WITH 
DELTA E/E EQUAL TO 29. 7.2, AND 1.8 PERCENT. ALLOWING A 

COVERAGE FROM SUBSONIC TO HIGHLY SUPERSONIC FLOW. THE 
SIDE-LOOKING FARADAY CUP WILL MAKE MEASUREMENTS OF ELECTRONS 
IN THE ENERGY RANGE FROM 5 EV TO 1 KEV. THE INSTRUMENT WILL 
WEIGH 8.2 KG AND USE 6.5 W OF POWER. 

MJS 77B. BROADFOOT 

EXPERIMENT NAME- ULTRAVIOLET SPECTROSCOPY 

NSSDC ID- MARN770-O4 

LAST REPORTED STATE- APPROVEO 


OSS DIVISION- PLANETARY PROGRAMS 


EXPERIMENT PERSONNEL ( PI =PR INC IPAL INVESTIGATOR. TL = TE AM LEA DEP 
O I = OTHER INVESTIGATOR. TM-TE A M MEMBER) 

PI - A.L . BROADFOOT KITT PEAK NATL OBS 

TUCSON, AZ 

OI - A. OALGARNO HARVARD U 

CAMBRIDGE. MA 

□ I - J.C. MCCONNELL HARVARD U 

Cambridge, ma 

OI - R.M. GOODY .......... a ... .HARVARD U 

CAMBRIDGE. MA 

OI - T.M. DON A HjE OF MICHIGAN 

ANN ARBOR, MI 

OI - M.B. MCELROY ............ .HARVARD U 

CAMBRIDGE, MA 

OI - M.J.S. BELTON KITT PEAK NATL OBS 

TUCSON. AZ 

OI - D.F. STROBEL ...KITT PEAK NATL OBS 

TUCSON, AZ 

OI - H.W. MOOS ••••••.••••••.. .JOHNS HOPKINS U 

BALTIMORE. MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS INVESTIGATION WILL BE CARRIED OUT WITH AN EXTREME 
ULTRAVIOLET SPECTROMETER UTILIZING 12 CHANNEL MULTIPLIERS AS 
SENSORS AND COVERING SELECTED SPECTRAL LINES IN THE RANGE FROM 
400 TO 1000 A. SIMILAR IN DESIGN TO THE INSTRUMENT CURRENTLY 
BEING FLOWN ON THE MARINER 10 MISSION. THE INVESTIGATION WILL 
ANALYZE THE ATMOSPHERES OF JUPITER, SATURN ANO ENCOUNTERED 
SATELLITES FOR THEIR MAJOR CONSTITUENTS. INCLUOING THE 
DETERMINATION OF THE MIXING RATIO OF H2 AND HE ANO THE THERMAL 
STRUCTURE OF THE ATMOSPHERE. AN ADDITIONAL OBJECTIVE WILL BE 
TO STUDY THE DISTRIBUTION OF H2 AND HE IN THF INTERPLANETARY 
and interstellar medium. 

MJS 77B , ESHLEMAN 

EXPERIMENT NAME- RADIO SCIENCE TEAM 

NSSDC ID- MARN77B-02 

LAST REPORTED STATE- APPROVED 


OSS O I V I S I ON— PLANETARY PROGRAMS 

OISC IPLINE(S)- ATMOSPHERIC PHYSICS CELESTIAL MECHANICS 

HIGH ENERGY ASTROPHYSIC 

EXPERIMENT PERSONNEL ( P ! =PR INC I PAL INVESTIGATOR, TL=TEAM LEADER 
OI=OTHER INVESTIGATOR, TM=TE AM MEMBER) 

TL - V.R. ESHLEMAN ...STANFORD U 

STANFORD, CA 

TM - G. FJELD0O NASA-JPL 

PASADENA, CA 

TM - G.S. LEVY NASA-JPL 

PASADENA. CA 

TM - T . A • CROFT STANFORD U 

STANFORD. CA 

TM - G.L. TYLER STANFORD U 

STANFORD. CA 

TM - J.D. ANDERSON NASA-JPL 

PASADENA, CA 

EXPERIMENT BRIEF DESCRIPTION 

THE RADIO SCIENCE TEAM WILL USE THE TELECOMMUNICATIONS 
SYSTEM OF THE MJS77 SPACECRAFT TO PERFORM THEIR STUOIES. THE 
SYSTEM WILL BE A COHERENT S- ANO X-BAND DOWNLINK AND S-BAND 
UPLINK. THE SCIENCE OBJECTIVES OF THE RADIO SCIENCE 

INVESTIGATION INCLUDE — (1) DETERMINE THE PHYSICAL PROPERTIES 
OF PLANETARY AND SATELLITE IONOSPHERES AND ATMOSPHERES BY 
EXAMINING THE PROPAGATION EFFECTS ON A DUAL FREQUENCY RAOIO 
SIGNAL DURING IMMERSION ANO EMERSION OF SPACECRAFT OCCULTATION 
BY THE SUBJECT BODY, (2) DETERMINE PLANETARY AND SATELLITE 

MASSES. GRAVITY FIELDS ANO DENSITIES BY PRECISE TRACKING OF A 

DUAL FREQUENCY RADIO SIGNAL FROM THE SPACECRAFT DURING THE 
ENCOUNTER PERIOD, AND (3) DETERMINE THE AMOUNT AND SIZE 
DISTRIBUTION OF MATERIAL IN SATURN* S PINGS AND THE RING 
DIMENSIONS BY EXAMINING THE PROPAGATION EFFECTS ON A DUAL 
FREQUENCY RADIO SIGNAL THAT PASSES THROUGH EACH RING IN 

SUCCESSION, AND THROUGH THE GAP BETWEEN THE C RING ANO 
SATURN* S SURFACE. 

MJS 77 B , HANEL * 

EXPERIMENT’ NAME- INFRARED SPECTROSCOPY ANO RADIOMETPY 
NSSOC 10- MARN77B-03 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION— PLANETARY PROGRAMS 
OISC IPLINE(S )- PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL I P I =PR I NC l PAL INVESTIGATOR, TL=TEAM LEADER 
OI =OTHER INVESTIGATOR, TM=TE AM MEMBER) 


PI - R.A. HANEL NASA-GSFC 

GREENBELT, MO 

OI - C.A. PONNAMPERUMA ........U OF MARYLAND 

COLLEGE PARK, MD 

OI - T.E, BURKE NASA-JPL 

PASADENA. CA 

OI - P. GIERASH CORNELL U 

ITHACA, NY 

OI - J. PIRRAGLIA ...........NASA-GSFC 

GREENBELT, MD 
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Ol - R.E. SAMUEL SON ........... NASA— GSFC 

GREENBELT. MO 

01 - «.C. MAGUIRE ........... ..NASA-GSFC 

GPEENBELT. MD 

01 - J.C. PEIARL .............. .NASA-GSFC 

GREENBELT, MO 

OI - V.G. KUNOE NASA-GSFC 

GREENBELT. MD 

01 - P.D. LAWMAN, JP. ........ .NASA-GSFC 

GREEN8ELT, MD 

01 - 0.J. CCJNRATH .............NASA-GSFC 

GREENBELT, MD 


EXPERIMENT BRIEF DESCRIPTION 

this investigation will be carried out using an infrared 

RADIOMETER ANO AN INTERFEROMETER SPECTROMETER SIMILAR IN 
DESIGN TO TM£ MARINER-MARS 71 IRIS. COMBINED INTO A SINGLE 
INSTRUMENT. THE INVESTIGATION MILL STUDY BOTH GLOBAL AND LOC *L 

energy balance. using infrared spectral measurements in 

CONJUNCTION WITH BRO AD— 8 A NO MEASUREMENTS OF REFLECTED SOLAR 
ENERGY. ATMOSPHERIC COMPOSITION MILL ALSO BE INVESTIGATED, 
INCLUDING DETERMINATION OF THE H2/HE RATIO. ANO THE ABUNDANCE 
OF CH4 AND NH3 . VERTICAL TEMPERATURE PROFILES MILL BE OBTaINEO 
ON THE PLANETS ANO SATELLITES MITH ATMOSPHERES. STUDIES OF THE 
COMPOSITION, THERMAL PROPERTIES. AND SIZE OF PARTICLES IN 
SATURN'S RINGS MILL BE CONDUCTED. THE INTERFEROMETER MILL HAVE 
A SPECTRAL RANGE OF 200 TO 4000 I/CM, WHILE THE RADIOMETER 
RANGE’ MILL COVER. 5000 TO 33,000 I/CM. THE INSTRUMENT MILL USE 

a single primary mirror si cm in diam. with a field of view of 
0.2S DEG. 

— MJS 77b. KRImIGIS — — 

EXPERIMENT NAME- LOW -ENERGY CHARGED PARTICLE ANALYZER AND 
TELESCOPE 

NS S DC ID- MARN77B-07 

LAST REPORTEO STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PLANETARY PROGRAMS 

DISC l PL I NEC S )— COSMIC PAYS PLANETARY PHYSICS 

PARTICLES ANO FIELDS 

EXPERIMENT PERSONNEL I P I =PR I NC I PAL INVESTIGATOR. TL=TE AM LEAOER 
O 1= OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - S.M. KRIMIGIS APPLIED PHYSICS LAB 

SILVER SPRING. MD 

OI - C.O. HOSTROM APPLIED PHYSICS LAB 

SILVER SPRING. MD 

oi - t.p. Armstrong ...........u of Kansas 

LAWRENCE. KS 

OI - M.I. A x FORD OF CALIF. SAN DIEGO 

SAN DIEGO. CA 

OI - G. GLOECKLER ....U OF MARYLAND 

COLLEGE PARK. MO 

OI - L.J. LANZEROTTI BELL TELEPHONE LAB 

MURRAY HILL. Nj 

□ I - C.Y. FAN OF ARIZONA 

TUCSON, AZ 

EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS EXPERIMENT WILL BE TO STUDY THE 
MAGNETOSPHERES OF JUPITER AND SATURN USING A LOW-ENERGY 
MAGNETOSPHERIC PARTICLE ANALYZER. THIS DETECTOR MILL MAKE 
MEASUREMENTS (I) IN THE DISTANT MAGNETOSPHERE ANO BOM SHOCK OF 
JUPITER. ( 2 ) THE POSSIBLE MAGNETOSPHERE OF SATURN. AND 13) THE 
TRAPPED RADIATION BELTS IN THE VICINITY OF JUPITER. 

AOOIT IONALLY, THIS DETECTOR WILL BE ABLE TO STUOY LOM-ENERGY 
PARTICLES IN THE INTERPLANETARY MEDIUM. THE ENERGY RANGE OF 
THIS DETECTOR MILL BE 10 KEV TO 1.1 MEV FOR ELECTRONS AND 10 
KEV TO 150 MEV FOR IONS. DURING THE INTERPLANETARY CRUISE 
PERIOD. PROTONS. ALPHA PARTICLES. AND HEAVIER NUCLEI (Z FROM 3 
TO 26) MILL BE SEPARATELY IDENTIFIED AND THEIR ENERGY MEASUREO 
IN THE RANGE FROM 0.05 TO 30 MEV USING A LOW-ENERGY PARTICLE 
TELESCOPE. HOWEVER. SELECTION OF THE LOW-ENERGY TELESCOPE IS 
CONDITIONAL ON DEMONSTRATING THE PRODUCTION OF SUFFICIENTLY 
UNIFORM DETECTDRS TO EFFECT THE SEPARATION OF THE NUCLEI IN 
THE LOW-ENERGY END OF THE PROPOSED INVESTIGATION RANGE (LESS 
THAN 1.8 MEV/NUCLEON) . 

MJS 770 , LILLIE 

EXPERIMENT NAmE- MULTI FILTER PHOTOPOLARl METER • 

2200-7300 A 

NSSOC ID- MARN77B— I 1 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPL INEI S>- DUST ZODIACAL LIGHT 

EXPERIMENT PERSONNEL ( P I = PR I NC I PAL INVESTIGATOR. TL=TEAM LEAOER 
O I = (IT HER INVESTIGATOR. TM=TEAM MEMBER) 

PI - C.F. LILLIE U OF COLORADO 

BOULDER. CO 

□ I - C.M. HORD OF COLORADO 

BOULDER. CO 

OI - K. PANG OF COLORADO 

BOULDER. CO 

01 - J.W. HANSEN .U OF ARIZONA 

TUCSON, AZ 

OI - D.L. CQFFEEN .U OF ARIZONA 

TUCSON, AZ 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF AN 8-IN. F/I.l 
TELESCOPE, WHICH WILL SEND ITS OBSERVATIONS THROUGH A 
POLARIZER AND A FILTER FOR ONE OF EIGHT BANOS IN THE 2200- TO 
7300— A SPECTRAL REGION. THEN ON TO A PHOTOMULTIPLER TUBE. BY 
STUOY OF THESE EMISSION INTENSITY DATA. INFORMATION ON SURFACE 
TEXTURE AND COMPOSITION OF BOTH PLANETS I JUPITER AND SATURN) 
CAN BE OBTAINED. ALONG WITH INFORMATION OF SIZE DISTRIBUTION 
ANO COMPOSITION OF SATURN'S RINGS. AND INFORMATION ON 
ATMOSPHERIC SCATTERING PROPERTIES AND OENSITY FOR BOTH 
PLANETS. MOLECULAR SCALE HEIGHTS FOR BOTH PLANETS CAN ALSO BE 
DETERMINED FROM THESE OATA. 

MJS 77B , NESS 

EXPERIMENT NAME- TPI AXIAL FLUXGaTE MAGNETOMETERS 
NSSOC 10- MARN77B-05 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PLANETARY PROGRAMS 

OI SC I PL INE (5 > — PLANETARY MAG. FIELD PARTICLES AND FIELOS . 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TE AM LEADER 
O I = OTHE R INVESTIGATOR, TM = TEAM MEMBER) 

PI - N.F. NESS NASA-GSFC 

GREENBELT. MO 

OI - R.P. LEPPING NASA-GSFC 

GREENBELT, MO 

OI - F.M. NEUBAUER BRAUNSCHWEIG TECH U 

BRAUNSCHWEIG. FED REP OF GERMANY 
OI - K.W. BEHANNON ..NASA-GSFC 

GREENBELT. MO 

OI - L.F. BURLAGA .............NASA-GSFC 

GREENBELT. MO 

OI - M.H. ACUNA NASA-GSFC 

GREENBELT. MO 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO INVESTIGATE THE MAGNETIC 
FIELOS OF JUPITER AND SATURN. THE SOLAR W I ND T NT ERACT I ON WITH 
THE MAGNETOSPHERES OF THESE PLANETS, ANO THE INTERPLANETARY 
MAGNETIC FIELO TO THE EXTENT OF THE SOLAR WIND BOUNOARY WITH 
THE INTERSTELLAR MAGNETIC FIELO. AND BEYOND. IF CROSSED. THE 
INVESTIGATION WILL BE CARRIED OUT USING TWO HIGH-FIELO AND TWO 
LOW-FIELD TRI AXIAL FLUXGATE MAGNETOMETERS. DATA ACCURACY OF 
THE INTERPLANETARY FIELOS WILL BE PLUS OR MINUS 0.1 GAMMA, AND 
THE RANGE OF MEASUREMENTS WILL BE FROM 0.01 GAMMA TO 20 GAUSS. 
THE INSTRUMENTATION WILL WEIGH 5.8 KG AND CONSUME 5.2 WATTS. 

MJS 77B. SCARF 

EXPERIMENT NAME- PLASMA WAVE 

NSSOC ID- MARN77B-13 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


055 DIVISION- PLANETARY PROGRAMS 

DISC I PL INE IS I- IONOSPHERES PLANETARY PHYSICS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TEAN LEADER 
O I =0T HER INVESTIGATOR. TM = TEAM MEMBER) 

PI - F.L. SCARF TRW SYSTEMS GROUP 

REDONDO BEACH. CA 

OI - D • A . GURNETT OF IOWA 

IOWA CITY, IA 

EXPERIMENT BRIEF DESCRIPTION 

THIS I NVEST I GAT I 3 N WILL PROVIDE CONTINUOUS, 

SHEATH- INDEPENDENT MEASUREMENTS OF THE ELECTRON DENSITY 

PROFILES AT JUPITER AND SATURN. IT WILL ALSO GIVE BASIC 
INFORMATION ON LOCAL WAVE-PARTICLE INTERACTIONS REQUIRED TO 
CARRY OUT COMPARATIVE STUDIES OF THE PHYSICS OF THE JUPITER 
ANO SATURN MAGNETOSPHERES. THE INSTRUMENTATION WILL CONSIST 
OF A 16-CHANNEL STEP FREQUENCY RECEIVER ANO IT MAY INCLUDE 
LOW-FREQUENCY WAVEFORM RECEIVER WITH ASSOCIATED ELECTRONICS. 
THE FREQUENCY RANGE FOR THIS INSTRUMENT WILL BE FROM 10 HZ TO 

56 KHZ. THIS INSTRUMENT WILL SHAPE THE IO-M ANTENNAS BEING 
DEVELOPED FOP THE PLANETARY RAOIO ASTRONOMY INVESTIGATION. 

MJS 77 B. SMITH 

EXPER I MENT NAME- TV PHOTOGRAPHY 

NSSOC ID- MARN77B— 01 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PLANETARY PROGRAMS 

D I SC I PL I NE ( S )— METEROLOGY PLANETARY ATMOSPHERES 

PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PP INC l P AL INVESTIGATOR, TL=TEAM LEADER 
01=0THER INVESTIGATOR, TMsTEAH MEMBER) 

PI - B.A. SMITH NEW MEXICO STATE U 

LAS CRUCES, NM 

OI - G.A. BRIGGS NASA— J PL 

PASAOENA. CA 

OI - A.F. COOK SMITHSONIAN INST 

WASHINGTON. DC 

01 - G. DANIELSON NASA-JPL 

PASADENA, CA 
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01 
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01 
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M.E. DAVIES ..............RAND CORP 

SANTA MONICA. CA 

G.E. HUNT ... .......... ...METEOROLOGICAL OFFICE 

DIOCOT. BERKSHIRE. UKING 

T. O MEN .............. ..STATE U OF NEW YORK 

BUFFALO. NY 

C. SAGAN .....CORNELL U 

ITHACA. NY 

L.A. SOOERBLOH «••••••••.. US GEOLOGICAL SURVEY 

FLAGSTAFF, A Z 

V.E. SUOMI ......U OF WISCONSIN 

MADISON. MI 


EXPERIMENT BRIEF DESCRIPTION 

THE TV PHOTOGRAPHIC EXPERIMENT MILL USE A TMO-CAMERA 
SYSTEM, BASED ON THE MARINER 9 TV SYSTEM. THIS SYSTEM MILL 
INCLUDE ONE N ARROW— ANGLE « LONG FOCAL LENGTH CAMERA AND ONE 
WIDE-ANGLE. SHORT FOCAL LENGTH CAMERA. THE MAXIMUM RESOLUTION 
ACHIEVABLE MILL OEPENO GREATLY ON THE ACTUAL TRAJECTORY ON 
THIS MULTI -ENCOUNTER MISSION, BUT MILL BE AS HIGH AS 0.5 TO 
1.0 KM ON THE CLOSEST APPROACHES. AT JUPITER AND SATURN, THE 
RESOLUTION WILL BE 20 KM ANO 5 KM, RESPECTIVELY. THE 

OBJECTIVES OF THE EXPERIMENT MILL BE TO PHOTOGRAPH GLOBAL 
MOTIONS AND CLOUD DISTRIBUTIONS ON JUPITER AND SATURN. GROSS 
DYNAMICAL PROPERTIES. ZONAL ROTATION, ORIENTATION OF SPIN 
AXIS. ZONAL SHEAR, VERTICAL SHEAR. FLOW INSTABILITIES, SPOTS. 
AND SPECTRUM OF SCALE OF ATMOSPHERIC MOTIONS IN TIME AND 
SPACE. ADDITIONAL CfeJECTIVES MILL INCLUOE THE STUDY OF THE 
MODE OF RELEASE OF INTERNAL ENERGY FLUX (SEARCH FOR CONVECTION 
CELLS AND ROLLS). STUDY OF GROWTH. DISSIPATION. MORPHOLOGY. 
AND VERTICAL STRUCTURE OF CLOUD. COMPLEXES. GROSS OPTICAL 
PROPERTIES. GLOBAL AND LOCALIZED SCATTERING FUNCTION IN THE 
VISIBLE SPECTRUM, POLAR I ME TRY. NATURE DF CHROMOPHO RES . THEIR 
STRUCTURE AND DEVELOPMENT. AND HIGH RESOLUTION OF ThE GREAT 
RED SPOT. THE OBJECTIVES OF THE SATELLITE ENCOUNTERS . MILL 
INCLUDE — (1) GROSS CHARACTERISTICS - SIZE. SHAPE. ROTATION, 

SPIN AXIS. CARTOGRAPHY. IMPROVED EPHEMERIDES AND MASSES. (2) 
GEOLOGY — MAJOR PHYSIOGRAPHIC PROVINCES. IMPACT AND VOLCANIC 
FEATURES. LINEAMENTS. POLAR CAPS, EROSION PROCESSES. AND LOW- 
AND HIGH-DENSITY SATELLITE COMPARATIVE STUOIES. DETECTION OF 
ATMOSPHERES. FROSTS. AND LIMB STRATIFICATION OF AEROSOLS. (3) 
SURFACE PROPERTIES - COLORIMETRY. SCATTERING FUNCTION, NATURE 
OF BRIGHTNESS VARIATION (ESPECIALLY IAPETUS). AND SEARCH FOR 
NEW SATELLITES. STUOIES OF SATURN" S RINGS MILL BE CARRIED OUT. 

OBJECTIVES MILL INCLUDE (1) RESOLUTION OF INDIVIDUAL RING 

COMPONENTS OR CLUMPS OF MATERIAL. (2) VERTICAL AND RADIAL 
DISTRIBUTION OF MATERIAL OF VERY HIGH RESOLUTION, (3) 
SCATTERING FUNCTION, (4) COARSE POLARIMETRY, (5) OCCULTATION - 
OPTICAL DEPTH, AND (6) DISTINGUISHING DIFFERENT TYPES OF 
MATERIAL IN THE RINGS. OTHER OBJECTIVES MILL BE TO SEARCH FOR 
NEW COMETS, ASTEROIOS. AND TARGETS OF OPPORTUNITY. 


MJS 770. VOGT 


EXPERIMENT NAME- HIGH- AND MODERATELY LOW-ENERGY 
COSNIC-RAY TELESCOPE 

NSSOC 10- MARN77B-0B 

LAST REPORTED STATE- APPROVED CONDITIONALLY 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE! S)— COSMIC RAYS M AGNETOSPHER I C PHYSICS 

EXPERIMENT PERSONNEL ( P I =PR I NCI PAL INVESTIGATOR. TL=TEAM LEADER 
O I = OT HE R INVESTIGATOR. TM= TEAM MEMBER) 

R.E. VOGT .....CALIF INST OF TECH 

PASADENA* CA 

J.R. JOKIPII CALIF INST OF TECH 

PASADENA. CA 

E. C. STONE CALIF INST OF TECH 

PASADENA, CA 

F. B. MCOONALD .NASA— GSFC 

GREENBELT, MD 

B.J. TEEGARDEN NASA— GSFC 

GREENBELT, MD 

J.H. TRAINOR ............ .NASA— GSFC 

GREENBELT, MD 

M.R . WEBBER OF NEW HAMPSHIRE 

DURHAM, NH 

EXPERIMENT BRIEF DESCRIPTION 

THIS INVESTIGATION MILL STUDY THE ORIGIN AND 
ACCELERATION PROCESS, LIFE HISTORY, AND DYNAMIC CONTRIBUTION 
OF INTERSTELLAR COSMIC RAYS, THE NUCLEOSYNTHESIS OF ELEMENTS 
IN COSMIC RAY SOURCES. THE BEHAVIOR OF COSMIC RAYS IN THE 
INTERPLANETARY MEDIUM. AND THE TRAPPED PLANETARY ENERGETIC 
PARTICLE ENVIRONMENT. THE INSTRUMENTATION MILL INCLUOE A 
HIGH-ENERGY TELESCOPE SYSTEM (HETS) AND A LOW-ENERGY TELESCOPE 
SYSTEM (LETS). THE' HETS MILL COVER AN ENERGY RANGE BETWEEN 6 
AND 500 MEV/NUCLEON FOR NUCLEI RANGING IN ATOMIC NUMBERS FROM 
I THROUGH 30. IN ADDITION ELECTRONS IN THE ENERGY RANGE 
BETWEEN 3 AND 100 MEV/NUCLEON MILL BE MEASURED BY THIS 
TELESCOPE AND AN ELECTRON TELESCOPE I TETI • THE LETS MILL 
MEASURE THE ENERGY AND DETERMINE THE IDENTITY OF NUCLEI FOR 
ENERGIES BETWEEN .15 AND 30 MEV/NUCLEON AND ATOMIC NUMBERS 
FROM 1 TO 30. THE INSTRUMENTS MILL ALSO MEASURE THE 
ANISOTROPIES OF ELECTRONS AND NUCLEI. THE WEIGHT AND POWER 
ALLOCATIONS FOR THIS INVESTIGATION WILL BE 5.2 KG AND 5.4 M. 

_ MJS 77B. WARWICK 

EXPERIMENT NAME- PLANETARY RADIO ASTRONOMY 

NSSDC ID- MARN7 70— 1 0 


PI - 
OI - 
OI - 
OI - 
OI - 
OI - 
OI - 


LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

OISC IPL INE(S )- MAGNETOSPHER IC PHYSICS PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
O!=0THER INVESTIGATOR. TMsTEAM MEMBER) 

MARWICK OF COLORADO 

BOULDER. CO 

BROWN NAS A— J PL 

PASADENA, CA 

GULK IS ..... ........ ■ NASA— JPL 

PASADENA, CA 

HARVEY PARIS OBSERVATORY 

' PARIS. FRANCE 

LEBLANC .............PARIS OBSERVATORY 

PARIS. FRANCE 

STAELIN ............ .MASS INST OF TECH 

CAMBRIDGE. **A 

BOISCHOT PARIS OBSERVATORY 

PARIS. FRANCE 

CARR OF FLORIDA 

GAINESVILLE. FL 

HADDOCK ............. U OF MICHIGAN 

ANN ARBOR, MI 

ALEXANDER. JR NASA— GSFC 

GREENBELT . MO 

PHILLIPS NAS A— JPL 

PASADENA. CA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF A SwEE® FREQUENCY RADIO 
RECEIVER OPERATING IN BOTH POLARIZATION STATES, BETWEEN 20 KHZ 
AND 40.5 MHZ. THE SIGNAL WILL BE RECEIVED RY A PAIR OF 
ORTHOGONAL 10-M MONOPOLE ANTENNAS. THE PHYSICS OF 

MAGNETOSPHERIC PLASMA RESONANCES AND NON-THERMAL RADIO 
EMISSIONS FROM THESE PLANETARY REGIONS WILL BE STUDIED BY 
INVESTIGATION OF THE RADIO EMISSION SIGNALS FROM JUPITER ANO 
SATURN OVER THIS RANGE OF FREQUENCIES. 

**♦♦***•**••*•****♦***•**•*• OAO 3 **************************** 

SPACECRAFT COMMON NAME- OAO 3 
ALTERNATE NAMES- PL-70ID. OAO-C 

COPERNICUS. 06153 

NSSDC ID- 72-065 A 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 08/21/72. 

LAUNCH DATE- 08/21/72 SPACECRAFT WEIGHT- 2150. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- ATLAS-CENT 


PI - J.W. 
OI - W.E. 
01 - S. 

OI - C.C. 
OI - Y. 

OI - D.H. 
OI - A. 

OI - T.D. 
OI - F.T, 
OI - J.K, 
OI - R. 


SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 99.7 MIN 
PER I APS 1 S— 739.000 KM ALT 

RECENT ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 99.705 MIN 
PER I APS I S— 738.68 KM ALT 


EPOCH D4TE- 08/21/72 
INCLINATION- 35.012 DEG 
APOAPSIS- 751.000 KM ALT 


EPOCH DATE- 08/07/74 
INCLINATION- 35.011 OEG 
APOAPSIS- 750.23 KM ALT 


SPACECRAFT PERSONNEL ( 


PM - J. 

PS - J.E. 
MG - M.E. 
SC - N.G. 


PURCELL •• 
KUPPERI AN. 
MCDONALD . 
ROMAN .... 


PM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 
MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

NASA— GSFC 

GREENBELT, MD 

JR. NASA— G SFC 

GREENBELT. MD 

NAS* HEADQUARTERS 

WASHINGTON. OC 

.......... .NASA HEADQUARTERS 

WASHINGTON. OC 


SPACECRAFT BRIEF DESCRIPTION 

OAO-C CONTINUED THE MISSION OF THE OAO PROGRAM TO 
OBSERVE THE CELESTIAL SPHERE FROM ABOVE THE EARTH'S 


ATMOSPHERE . 
THE STARS, 
ULTRAVIOLET 
TELESCOPES 
3 AND 60 
SPACECRAFT 
SPACECRAFT 
EXTENDABLE 
30 W AND 


A SPECTROMETER MEASUREO HIGH-RESOLUTION SPECTRA OF 
GALAXIES. PLANETS. NEBULAE. THE SUN, ETC., IN THE 
REGION OF THE SPECTRUM. THREE SMALL X-RAY 
STUDIED X-RAY RADIATION IN THREE PASSBANDS BETWEEN 
A. THE OAO-C SPACECRAFT WAS A GROUND-CONTROLLABLE 
THAT WAS PLACEO IN A LOW-ALTITUDE EARTH ORBIT. THE 
SHAPE WAS THAT OF AN OCTAGONAL CYLINDER WITH 
SOLAR PANELS. THE SILICON SOLAR CELL ARRAY SUPPL IEO 
60 W PEAK POWER. DATA WAS TRANSMITTED IN BOTH REAL 


TIME AND DELAYED TIME. 


OAO 3, BOYD 


EXPERIMENT NAME- STELLAR PHOTOMETRY 


NSSDC ID- 72— 065 A— 0 2 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 06/00/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINEIS >- ASTRONOMY 
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EXPERIMENT PERSONNEL ( P I -PR I NC ! PAL INVESTIGATOR, TL=TEAM LEAOER 
0 1 = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - R.L.F.BOYD • COLLEGE LONDON 

London. England 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXREPIMENT USED THREE TELESCOPES AND A COLLIMATED 
PROPORTIONAL COUNTER TO OBSERVE COSMIC X-RAY SOURCES BETWEEN 1 
AND 70 A. BETWEEN 1 AND 3 ANGSTROMS A PROPORTIONAL COUNTER 
LOCATED BEHIND A COLLIMATOR WAS USED IN CONJUNCTION WITH 
PULSE-SHAPE DISCRIMINATION TO REJECT BACKGROUND COUNTS. FROM 3 
TO 9 A AND 6 TO 1 8 A . PROPORTIONAL COUNTERS LOCATEO AT THE 
FOCUS OF TWO GRAZING- INCIDENCE REFLECTING TELESCOPES (5.5 SO 
CM AND 12 SO CM. RESPECTIVELY) WERE USED, WITH AN 

ANTICOINCIDENCE SCINTILLATOR ALSO EMPLOYED TO REJECT 
BACKGROUND COSMIC RAY COUNTS. AN OPEN CHANNEL MULTIPLIER 
LOCATED AT THE FOCUS OF A GRAZING INCIDENCE TELESCOPE (23 SO 
CM) WAS USED TO OBSERVE BETWEEN 20 AND 70 A. OATA FROM THIS 
EXPERIMENT WERE USED TO DETERMINE ThE INTERSTELLAR ABSORPTION 
OF SOFT X RAYS. THE 3- TO 9-A AND 6- TO 1 8- A DETECTORS FAILED 
IN JUNE 1973. THE 20- TO 70-A OETECTOR APPEARS TO BE QUITE 
NOISY. 

— OAO 3. SPITZER ————————— 

EXPERIMENT NAME- HIGH RESOLUTION TELESCOPES 


EFFORT ARE AS FOLLOWS - (I) MAY 3. 197* - ISSUANCE OF THE 

•ANNOUNCEMENT OF OPPORTUNITIES FOR PARTICIPATION IN THE 

DEFINITION OF A ONE METER CLASS ULTR AV I OLET- OPT I CAL FACILITY 
TELESCOPE FDR SPACELAB ASTRONOMY MISSIONS.* (2) JULY 22, 197* 
- OEAOLINE FOR THE RECEIPT OF PROPOSALS, (3) NOVEMBER 197* - 
ANNOUNCEMENT OF PROPOSAL SELECTION, (*) DECEMBER 197* - 

INITIAL IDT MEETING. (5) MAY 1975 - PRELIMINARY IDT REPORT. 
(6) DECEMBER *975 - FINAL IDT REPORT. 

**************************** oso 5 **************************** 

SPACECRAFT COMMDN NAME- OSO 5 
ALTERNATE NAMES- OSO-F. PL— 68* A 
03663 

NSSDC ID- 69-006A 

LAST REPORTED STATE- LAUNCHED AND OPEPATlNG PARTIALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 07/15X74. 

LAUNCH DATE- 01/22/69 SPACECRAFT WEIGHT- 645. KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSSA 


NSSDC ID- 72— 065A- 0 1 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT THE STANDARO DATA ACQUISITION RATE SINCE 08/21/72. 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 95.77 MIN 
PER I APS IS— 532.000 KM ALT 


EPOCH DATE- 01/22/69 
INCLINATION- 32.965 OEG 
APOAPSIS- 570.000 KM ALT 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DI SC IPL INE< S)- ASTRONOMY 

EXPERIMENT PERSONNEL { P I =PR INCI PAL INVESTIGATOR. TL= TEAM LEADER 
01 = OTHER INVESTIGATOR. TM=TEAM MEMBER) 


PI - L. SPITZER ......PRINCETON U 

PRINCETON. NJ 

OI - J. ROGERSON. JR. .......PRINCETON U 

PRINCETON, NJ 


EXPERIMENT BRIEF DESCRIPTION 

THE PRIMARY OBJECTIVE OF THIS EXPERIMENT WAS TO MAKE 
QUANTITATIVE OBSERVATIONS OF THE INTERSTELLAR ABSORPTION LINES 
IN THE SPECTRAL REGION 1000 TO 3300 A. THE SECONDARY OBJECTIVE 
WAS TO OBSERVE THE ULTRAVIOLET SPECTRA OF SELECTED BRIGHTER 

STARS IN DETAIL. THE PRIME OPTICAL SYSTEM WAS AN 80-CM DIAM 
CASSEGRAIN TELESCOPE WITH A 16-M FOCAL LENGTH IF/20). THIS 
TELESCOPE WAS COUPLED To A PASCHEN- RUNGE SPECTROMETER CAPABLE 
OF O.I-A RESOLUTION IN FIRST OROER AND 0.05-A RESOLUTION IN 
SECOND ORDER. THE PHOTONS WERE DETECTED BY FOUR E MR 

PHOTOTUBES , EACH ECUlPPED WITH ITS OWN EXIT SLIT, AND MOVABLE 
IN ° A I RS ALONG THE ROWLAND CIRCLE. A GUIDANCE ERROR SENSOR 

ATTACHED TO THE PR IMF OPTICS CONTROLLED THE SPACECRAFT 
ATTITUDE TO WITHIN 0.1 ARC-SEC. THIS GUIDANCE SYSTEM LOCKEO 
ONTO A STAR AS WEAK AS 7 TH MAGNITUDE. THE OVERALL SYSTEM COULD 
MAKE USEFUL MEASUREMENTS ON O- ANO B-TYPE STAPS OF 7TH 

MAGNITUDE. 

**************************** ONE METER UV TELESCOPE *********** 

SPACECRAFT COMMON NAME — ONE METER UV TELESCOPE 

ALTERNATE NAMES- SPA CF LAB ASTRONOMY MISS, SPACELAB IM UV TELESC 
NSSDC ID- OMUVTEL 

LAST REPORTED STATE- A PROPOSED MISSION 

LAUNCH DATE- 1982 SPACECRAFT WEIGHT- KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 90. MIN INCLINATION- 29. DEG 

PER I APS I S— 300. KM ALT APOAPSIS- 300. KM ALT 

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST, 
MG= PROGRAM MANAGER. SC = PROGRAM SCIENTIST) 

D.S. LECKRONE NASA-GSFC 

GREEN0ELT , MO 

J.D. ROSENDHAL ...NASA HEAOQUARTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

DURING THE 19B0»S NASA WILL BE USING THE SPACE SHUTTLE 
AS ITS PRIMARY TRANSPORTATION SYSTEM FOR CARRYING 
INSTRUMENTATION INTO NEAR-EARTH ORBIT. UNDER THE SPACELAB 
PROGRAM THE SHUTTLE'S PAYLOAD BAY IS BEING CONFIGURED AND 

EQUIPPED TO ACT AS A GENERALIZED IN-ORBIT LABORATORY. THE 

SPACELAB EFFORT IS DIRECTED BY THE EUROPEAN SPACE RESEARCH 
ORGANIZATION (ESRO). ONE OF THE PROPOSED SPACECRAFT MISSIONS 
IS THE FLYING OF A l —METER TELESCOPE CAPABLE OF PERFORMING 
NONSOLAR-ASTRONOMI CAL OBSERVATIONS FROM THE VACUUM ULTRAVIOLET 
(UV) - THROUGH THE VISIBLE WAVELENGTH RANGE. THE INITIAL 
DEFINITION OF THE REQUIREMENTS ON THIS 1-M UV-OPTICAL SPACELAB 
TELESCOPE AND ITS RELATED SUPPORT SYSTEMS WILL BEGIN IN 

DECEMBER 1974. THE ORGANIZATION AND IMPLEMENTATION OF THE 
UV-OPTICAL TELESCOPE STUDY WILL BE CARRIED OUT BY AN 

INSTRUMENT DEFINITION TEAM (IDT). THE MEMBERS OF THIS IDT 
WILL BE CHOSEN FROM SCIENTISTS FROM THROUGHOUT THE WORLO ON 
THE BASIS OF SUBMITTED PROPOSALS. THIS IDT WILL INTERACT WITH 
NASA THROUGH THE NASA STUDY SCIENTIST. A GODDARD SPACE FLIGHT 
CENTER APPOINTEE. THE SIGNIFICANT DATES OF THIS PHASE A 


PM - 
SC - 


RECENT ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 95.77 MIN 
PER I APS IS— 532.000 KM ALT 


EPOCH DATE- 01/22/69 
INCLINATION- 32.965 DEG 
APOAPSIS- 570.000 KM ALT 


SPACECRAFT 
PM - R.H « 
PS - S.P. 
MG - M.E. 
SC - G.K. 


PERSONNEL ( PM=PROJECT MANAGER. PS=PROJECT SCIENTIST, 
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST) 


PICKARD ...NASA-GSFC 

GREENBELT. MD 

MARAN NASA-GSFC 

GREENBELT, MD 

MCDONALD ....NASA HEAOQUARTERS 

WASHINGTON, DC 

OERTEL .....NASA HEAOQUARTERS 

WASHINGTON. DC 


SPACECRAFT BRIEF DESCRIPTION 

THE OBJECTIVES OF THE OSO SATELLITE SERIES WERE TO 
PERFORM SOLAR PHYSICS EXPERIMENTS ABOVE THE ATMOSPHERE OUR ING 
A COMPLETE SOLAR CYCLE AND TO MAP THE ENTIRE CELESTIAL SPHERE 
FOR DIRECTION AND INTENSITY OF UV LIGHT, X-RAY# AND GAMMA 
RADIATION. THE OSO 5 PLATFORM CONSISTED OF A • SAIL* SECTION 
THAT POINTED TWO EXPERIMENTS CONTINUALLY TOWARD THE SUN AND A 
' WHEEL* SECTION THAT SPUN ABOUT AN AXIS PERPENDICULAR TO THE 
POINTING DIRECTION OF THE SAIL AND CARRIED SIX EXPERIMENTS. 
ATTITUDE ADJUSTMENTS WERE PERFORMED BY GAS JETS AND A MAGNETIC 
TORQUING COIL. POINTING CONTROL PERMITTED THE POINTED 
EXPERIMENTS TO SCAN THE REGION OF THE SOLAR 0 ISK IN A 40- BY 
4 0 — ARC— M I N RASTER PATTERN. IN ADDITION, THE POINTED SECTION 
COULD BE COMMANDED TO SELECT ANO SCAN A 7.5- BY 7-ARC-N1N 
REGION NEAR THE SOLAR DISK. DATA WERE SIMULTANEOUSLY RECORDED 
ON TAPE AND TRANSMITTED BY PCM/PM TELEMETRY. A COMMAND SYSTEM 
PROVIDEO FOR 155 GROUNO-BASEO COMMANDS. THE SPACECRAFT WAS 
COMMANDED OFF ON DECEMBER 3>. 1972. AFTER THE REENTRY OF OSO 
7 IN JULY 1974. THE DSO 5 SPACECRAFT WAS COMMANDED BACK ON IN 
JULY 197*. 


350 5. BLAMONT 

EXPERIMENT NAME- MEASUREMENT OF THE SELF REVERSAL OF THE 
SOLAR LYMAN ALPHA LINE 


NSSDC ID- 69— 006A-06 


LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 07/15/74. 


OSS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 
DISCIPLINE(S)- SOLAR PHYSICS 


EXPERIMENT PERSONNEL ( P I =PR INC I P AL INVESTIGATOR. TL=TEAM LEADER 
Ol = OT HER INVESTIGATOR. TM=TE AM MEMBER) 


PI - J.E. BLAMONT CNES 

PARIS. FRANCE 

OI - P. COUFLEAU OF PARIS 

PARIS. FRANCE 


EXPERIMENT BRIEF DESCRIPTION 

THIS FLIGHT INSTRUMENT WAS DESIGNED FOR STUDYING THE 
LINE SHAPE OF THE SOLAR LYMAN-ALPHA LINE SUMMED OVER THE 
ENTIRE SOLAR DISK. IT MADE USE OF THE OPTICAL RESONANCE OF 
HYDROGEN AND DEUTERIUM GASES. A GRATING AND MIRROR SYSTEM 
CONVERTED THE INCIDENT SOLAR RADIATION INTO A 8E AM OF 

LYMAN-ALPHA LIGHT (1216 A) WITH A BANDWIDTH OF 100 A, WHICH 
ENTERED TWO RESONANCE CELLS. ONE CELL WAS FILLED WITH 
MOLECULAP HYDROGEN AND THE OTHER CELL WAS FILLED WITH 

MOLECULAR DEUTERIUM GAS. EACH CELL HAD A PHOTOMULTIPLIER 
MOUNTED AT ITS EXIT WINDOW TO MEASURE THE TOTAL INTENSITY OF 
THE SOLAR SPECTRUM IN THE I00-A BANDWIOTH. IN ADDITION, EACH 

CELL HAD A PHOTOMULT I PL IER MOUNTED AT RIGHT ANGLES TO THE CELL 

< I. E. . AT RIGHT ANGLES TO THE INCIDENT BEAM) THAT MEASURED 
THE INTENSITY OF THE LIGHT SCATTERED BY THE CELL. HEATED 
FILAMENTS IN THESE CELLS DISSOCIATED SOME OF THE GAS. AND 
DIFFERENT CONCENTRATIONS OF ATOMIC SPECIES IN THE CELLS WERE 
OBTAINED BY VARYING FILAMENT VOLTAGE. THE SIGNAL ON THE RIGHT 
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OSO-l ******»****************. 


angle detectors was proportional to the intensity of the 

INCIDENT LIGHT AT 1215. 664 A FOR THE HYDROGEN CELL 10.015 A 
BANDWIDTH) AND AT 1215.334 A FOR THE DEUTERIUM CELL (0.011 A). 
SCANNING HAS ACCOMPLISHED BY A DOPPLER SHIpT DUE TO 
APPROACHING AND RECEDIN6 VELOCITY OF THE SPACECRAFT WITH 
RELATION TO THE SUN AT ORBIT MORNING AND EVENING. AN INTERNAL 
CALIBRATION LAMP MAS INCLUDED IN THE EXPERIMENT. THE 
EXPERIMENT OPERATED ONE HR EVERY TWO CALENDAR DAYS. AND AFTER 
TVO YRS OF OPERATION IT WAS STILL FUNCTIONING PROPERLY. MORE 
EXPERIMENT DETAILS AND SOME MEASURED DATA ARE CONTAINED IN THE 
PAPER. 'SOLAR LYMAN-ALPHA CHANGES AND RELATED HYOROGEN DENSITY 
DISTRIBUTION AT THE EARTH'S EXPOSURE 11969-1970).* A. 

VIDAL-MAOJAR, ET AL. JOURNAL OF GEOPHYSICAL RESEARCH. VOL. 7B. 
NO. 7, PP. 1115 11973). 

O S 0 5. BOYD 

EXPERIMENT NAME- X RAY SPECTROHEL IOGR APH 
NSSDC ID- 69-006A-01 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 07/15/74. 

OSS 01 VI S I ON— PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE! S>— SOLAR PHYSICS IONOSPHERES 

EXPERIMENT PERSONNEL 1 PI=PR INCIPAL INVESTIGATOR, TL=TEAM LEADER 
OI*OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - R.L.F.BOYD ................U COLLEGE LONDON 

London. England 

01 - E.A. STEVARDSON ....... ...U COLLEGE LONDON 

LONDON. E NGLAN) 

01 - A . P . WIL»-MORE •••••. U COLLEGE LONDON 

LONDON, ENGLAND 

Ol - K. A. POUNDS .•••.....••• «.U OF LEICESTER 

LEICESTER, ENGLANO 

EXPERIMENT BRIEF DESCRIPTION 

PROPORTIONAL COUNTERS ATTACHED TO COLLIMATORS PROVIDED 

8- CHANNEL SPECTRAL INFORMATION AS WELL AS THE SPATIAL 
DISTRIBUTION OF SOLAR X-RAY SOURCES. IN THE 0- TO 1S-A 
REGION. THE COLLIMATOR WAS A GRAZING INCIDENCE PARABOLIC 
REFLECTOR WHICH YIELDED AN ANGULAR RESOLUTION OF PLUS OR MINUS 
I ARC-MIN. IN THE 3- TO 9-A REGION. TWO PARALLEL SLITS 
COLLIMATED THE RADIATION IN ONE DIMENSION ONLY 13.3 ARC-MIN). 

OSO 5, NEY 

EXPERIMENT NAME- ZODIACAL LIGHT MONITOR 

NSSDC ID- 69-00&A-07 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 07/15/74. 

OSS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 

DISCIPLINE! SI- ASTRONOMY PLANETARY ATMOSPHERES 

SOLAR PHYSICS 

EXPERIMENT PERSONNEL 1 P I=PR I NC I PAL INVESTIGATOR. TL=T EAM LEADER 
0I=0THER INVESTIGATOR. TM=TEAM MEMBER) 

PI - E- NEY OF MINNESOTA 

MINNEAPOLIS. MN 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT. A MODIFIED VERSION OF AN OSO 2 
EXPERIMENT 1 65-00 7A-04 ) . WAS DESIGNED TO MEASURE THE INTENSITY 
AND DEGREE OF POLARIZATION OF ZODIACAL LIGHT AS A FUNCTION OF 
ECLIPTIC LATITUDE AND TO SEARCH FOR CHANGES IN ZODIACAL LIGHT 
RESULTING FROM SOL *R DISTURBANCES. IT WAS ALSO 1 NTENOED TO 
STUDY THE INTENSITY OF THE AIRGLOW CONTINUUM LAYER AND TO 
STUOY THE DISTRIBUTION OF NIGHTTIME LIGHTNING STORMS. SIX 
PHOTOMULTIPLIER/FILTER PHOTOMETERS WERE USED WITH VARIOUS 
APERTURES AND ORIENTATIONS. THESE PHOTOMETERS WERE PM- 1 . 
PM— 2. PM— 3 . PM— 4 . PM —5 . ANO PM-6. PM-1 WAS ORIENTED PARALLEL 
TO THE SPIN AXIS WITH A 9.25- BY 57-DEG FIELD OF VIEW AND A 
RED/VISUAL pASSBAND. PM-2 WAS ORIENTED ANTIPARALLEL TO THE 
SPIN AXIS WITH A 9.25- BY 57-DEG FIELD OF VIEW AND A BLUE 
C3500 TO 5000 A) PASSBAND. PM-3 WAS ORIENTED PARALLEL TO THE 
SPIN AXIS WITH AN 1 1 -DE G-DI AMETER CONICAL FIELD OF VIEW AND A 
BLUE ( 3500 TD 5000 A) PASSBAND. PM-4 WAS ORIENTED PARALLEL TO 
THE SPIN AXIS WITH A 10.5-DEG OFFSET, A 9 .5-DE G-DI AMETER 
CONICAL FIELD OF VIEW. AND A BLUE 13500 TO 5000 A) PASSBAND. 
PM— 5 WAS ORIENTED ANTIPARALLEL TO THE SPIN AXIS WITH A 

9- DEG- DIAMETER CONICAL FIELD OF VIEW AND A RED (6000 TO 8500 

A) PASSBAND. PM-6 WAS ORIENTED ANTIPARALLEL TO THE Sp I N AXIS 
WITH A 9-DEG OFFSET, A 9 . 5- DEG-DI AMETE R FIELD OF VIEW AND A 
VISUAL/RED PASS BAND . PM-1. PM-2. AND PM-3 WERE READ OUT THREE 

TIMES OURING EACH SPACECRAFT MAIN FRAME (TELEMETRY), AND PM-4, 
PM— 5, AND PM-6 WERE READ OUT TWICE DURING EACH SPACECRAFT MAIN 
FRAME. THESE PHOTOMETERS MEASURED LIGHT INTENSITY UP TO ABOUT 
1000 TIMES THAT OF A TENTH MAGNITUDE STAR. ON A SCALE FROM 0 
TO 4096. PM-3. PM-4. AND PM-5 WERE EQUIPPED WITH FIXED 

POLAROID FILTERS. IN ADDITION, TWO PHOTODIODES. EACH WITH A 
SENSITIVITY ABOUT ONE-SIXTEENTH THAT OF THE PHOTOMETERS. 
FUNCTIONED AS MONITOR EYES AND WERE SAMPLED ONCE EVERY 5 SEC. 
EYE-1 WAS ORIENTED PARALLEL TO THE SPIN AXIS WITH A 10.5-DEG 
OFFSET AND HAD A 2 1 -OE G- D 1 AMETER CONICAL FIELD OF VIEW. EYE-2 
WAS ORIENTED ANTIPARALLEL TO THE SPIN AXIS. OFFSET BY 5 DEG. 
AND HAD A 17.5-DEG DIAMETER FIELD OF VIEW. 


***** 

SPACECRAFT COMMON NAME- OSO -l 
ALTERNATE NAMES- OSO-EYE. PL-731D 
NSSDC ID- OSO- I 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 1 QTR 75 SPACECRAFT WEIGHT- 4280. KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 96. MIN' INCLINATION- 33^- DEG 

PER I APS I S— 550.000 KM ALT APOAPSIS- 550.000 KM ALT 

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG= PROGRAM MANAGER. SC =PR0GR AM SCIENTIST) 
PM - R.H. PICKARD ............. NA SA-GSFC 

GREENBELT, MO 

PS - S.P. MARAN .............. .NASA-GSFC 

GREENBELT . MD 

MG - M.E. MCDONALD ............ NASA HEADQUARTERS 

WASHINGTON. DC 

SC - G.K. OERTEL ....NASA HEAOOUART6RS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

THE OBJECTIVES OF THE OSO SATELLITE SERIES WILL BE TO 
PERFORM SOLAR PHYSICS EXPERIMENTS ABOVE THE ATMOSPHERE OURING 
A COMPLETE SOLAR CYCLE AND TO MAP THE ENTIRE CELESTIAL SPHERE 
FOR DIRECTION AND INTENSITY OF UV LIGHT. X-RAY ANO GAMMA 
RADIATION. THE OSO- 1 PLATFORM KILL CONSIST OF A 'SAIL* 
SECTION. WHICH WILL POINT TWO EXPERIMENTS CONTINUALLY TOWARD 
THE SUN. AND A 'WHEEL* SECTION, WHICH WILL SPIN ABOUT AN AXIS 
PERPENDICULAR TO ThE POINTING DIRECTION OF THE SAIL ANO WILL 
CARRY FIVE EXPERIMENTS. ATTITUDE ADJUSTMENT WILL BE PERFORMED 
BY GAS JETS AND A MAGNETIC TORQUING COIL. POINTING CONTROL 
WILL PERMIT THE POINTED EXPERIMENTS TO SCAN THE REGION OF THE 
SOLAR DISK IN A 40- X 40-ARC-MIN TO 60- X 60-ARC-MIN RASTER 
PATTERN. IN ADDITION, THE POINTED SECTION MAY BE COMMANDED TO 
SELECT AND SCAN A I- X 1-ARC-MIN OR 5- X 5-ARC-MIN REGION 
ANYWHERE ON THE SOLAR OISK. DATA WILL BE SIMULTANEOUSLY 
RECORDED ON TAPE AND TRANSMITTED BY PCM/PM TELEMETRY. A 
COMMAND SYSTEM WILL PROVIDE FOR AT LEAST 512 GROUND-BASED 
COMMANDS. 

OSO— I . ACTON 

EXPERIMENT NAME- MAPPING X-RAY HELIOMETER 

NSSDC ID- OSO-I -04 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPL INE (S)- SOLAR PHYSICS 

EXPERIMENT PERSONNEL C PI =PR INC I P AL INVESTIGATOR, TL=TEAM LEADER 
01 = OTHE R INVESTIGATOR, TM = TEAM MEMBER) 

PI - L.W. ACTON LOCKHEED PALO ALTO 

PALO ALTO. CA 

OI - J.L • CULHANE LOCKHEED PALO ALTO 

PALO ALTO. CA 

OI - R.C. CATURA LOCKHEED PALO ALTO 

PALO ALTO. CA 

EXPERIMENT BRIEF DESCRIPTION 

THE EXPERIMENT IS OESIGNED TO MEASURE THE LOCATION. 
SPECTRUM, AND INTENSITY OF INTERMEDIATE ENERGY X-RAYS (2- TO 
30— KEV ) FROM INDIVIDUAL SOLAR ACTIVE REGIONS ANO FROM 
EXTRA-SOLAR X-RAY SOURCES. THE INSTRUMENT WILL CONSIST OF 
THREE INDEPENDENT X-RAY DETECTION SYSTEMS, EACH COMPOSED OF 
TWO GAS-FILLED PROPORTIONAL COUNTERS WHICH WILL VIEW SPACE 
THROUGH A MULTIPLE FAN-BEAM COLLIMATOR. THE FIELO OF VIEW WILL 
BE 2 ARC-MIN (FULL-WIDTH H ALF- M A X I V UM ) , AND EACH PRIMARY 
DETECTOR WILL HAVE AN EFFECTIVE AREA OF 100 CM SO. 

OSO-I. BOLDT 

EXPERIMENT NAME- COSMIC X-RAY SPECTROSCOPY 

NSSDC ID- OSO-I -06 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPL INE(S)- ASTRONOMY 

EXPERIMENT PERSONNEL 1 P I =PR INC I P AL INVESTIGATOR. TL = TEAM LEADER 
0 1 =OTHER INVESTIGATOR, TM = TEAM MEMBER) 

PI - E.A. BOLDT NASA-GSFC 

GREENBELT. MD 

O! - S.S. HOLT ..NASA-GSFC 

GREENBELT. MD 

OI - P.J. SERLEMITSOS ...NASA-GSFC 

GREENBELT, MD 

01 - D. SCHWARTZ HARVARD COLLEGE OBS 

CAM8RI OGE. MA 
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EXPERIMENT BRIEF DESCRIPTION 

THE EXPERIMENT IS OESIGNED TO OBTAIN THE SPECTP* OF 

X-RAY SOURCES AND THE OIFFUSE BACKGROUND IN THE ENERGY RANGE 
OF 2- TO AO-KEV, USING TWO PROPORTIONAL COUNTERS. ONE FILLED 
WITH ARGON. THE OTHER WITH XENON TO PRESSURES GREATER THAN I 
ATMOSPHERE. THE ARGON DETECTOR WILL EMPHASIZE ENERGIES BELOW 
10 KEV. MECHANICALLY COLL I MATEO TO A FIELD OF VIEW OF I DEG BY 
S DEG. THE XENON DETECTOR MILL EMPHASIZE ENERGIES ABOVE 10 KEV 
AND WILL HAVE A FIELD OF VIEW OF 1 DEG BY 20 DEG. THE 

OETECTORS WILL BE MOUNTED ON THE WHEEL SECTION. SO THAT THEY 
WILL BOTH BE OFFSET FROM THE SPIN AXIS BY ABOUT 5 DEG. 

OSO-I. BONNETT — — — — 

EX PER IMENT NAME- CHROMOSPHERE FINE STRUCTURE STUDY 

NSSOC ID- OSO-I “02 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE! Si- SOLAR PHYSICS 

Experiment personnel < pi=principal investigator. tl=team leader 

OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - R.M. BONNETT NATL CENT SCI RES-LPSP 

VERRIERES-LE-BUISSON. FRANCE 

01 - p. UEMAIRE OF PARIS 

PARIS. FRANCE 

01 - A. VI DAL — MAD J AR ESRO-ESTEC 

NOORDW1JK. NETHERLANDS 

01 - J.C. VIAL NATL CENT SCI RES-LPSP 

VERRIERES-LE-BUISSON. FRANCE 

EXPERIMENT BRIEF DESCRIPTION 

ThE EXPERIMENT IS OESIGNED TO MEASURE SOLAR 
CHROMOSPHER 1C SPATIAL AND WAVELENGTH STRUCTURE FOR THE 
FOLLOWING SPECTRAL LINES IN THE 1000-A TO 4000-A REGION — 
LYMAN-ALPHA. LYMAN-BETA, THE H AND K LINES OF MAGNESIUM II. 
AND THE H ANO K LINES OF CALCIUM II. THE INSTRUMENT. WHICH 
WILL BE COMPOSED OF A CASSEGRAIN TELESCOPE AND A GRATING 
SPECTROMETER. CAN OPERATE IN TWO MOOES - (1) IT CAN HOLD A 
FIXED SOLAR LOCATION AND SCAN THE SPECTRAL LINES. 12) IT CAN 
SIMULTANEOUSLY FIX ON THREE OF THE SIX SPECTRAL LINES AND SCAN 
A I-ARC-MIN X l -AR C— MI N REGION OF THE SOLAP DISK. 

OSO-I. BRUNER. JR. 

EXPERIMENT NAME- HIGH RESOLUTION ULTRAVIOLET SPECTROMETER 
MEASUREMENTS 

NSSOC ID- OSO-I -01 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCI PL I NE ( S I “ SOLAR PHYSICS 

EXPERIMENT' PERSONNEL < P I =PR I NC I PA L INVESTIGATOR, TL=TEAM LEADER 
0 1 = 0 THER INVESTIGATOR. TM=TEAM MEMBER) 

PI - E.C. 0RUNER. JR U OF COLORAOO 

BOULDER. CO 

OI - G. ATHAY HIGH ALTITUDE O0S 

BOULDER, CO 

EXPERIMENT BRIEF DESCRIPTION 

THE EXPERIMENT IS DESIGNED TO MEASURE SOLAR ULTRAVIOLET 
LINE SHAPES (FROM 1050 A TO 2209 A IN WAVELENGTH! ANO THEIR 
VARIATION WITH TIME AND POSITION ON THE DISK. THE INSTRUMENT 
WILL BE AN EBERT-TYPE H IGH-R ESOLUT I ON SPECTROMETER MOUNTED IN 
THE DSO SAIL, AND WILL HAVE ENOUGH SELF-CONTAINED LOGIC TO 
OPERATE IN SCVEPAL DIFFERENT MODES BY GROUND COMMAND. 

050-1. FROST 

EXPERIMENT NAME- HIGH-ENERGY CELESTIAL X RAYS 


OSO-I. KRAUSHAAR 

EXPERIMENT NAME- SOFT X-RAY BACKGROUND RADIATION 
INVESTIGATION 

NSSDC ID- OSO-I -05 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 
DISC IPLINEIS)- ASTRONOMY 

EXPERIMENT PERSONNEL ( PI =PR INC IPAL INVESTIGATOR. TL =TE AN LEADER 
OI=OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - W.L. KRAUSHAAR U OF WISCONSIN 

MADISON, WI 

01 - A. SUNNER OF WISCONSIN 

MADISON, WI 

EXPERIMENT BRIEF DESCRIPTION 

THE EXPERIMENT IS DESIGNED TO MEASURE GALACTIC LATITUDE 
DEPENDENCE OF THE X-RAY BACKGROUND RAOIATION IN THE 0 . 1 SO- TO 
45-KEV REGION, EMPHASIZING THE SOFT X-RAY PORTION. TWO SETS OF 
THREE PROPORTIONAL COUNTERS MOUNTED ON THE OSO WHEEL WILL VIEW 
PARALLEL AND ANTIPARALLEL TO THE WHEEL SPIN DIRECTION THROUGH 
A 4- BY 4— DEG (FULL-WIDTH HALF-MAXIMUM) COLLIMATOR. 

SENSITIVITY IS EXPECTED TO 8E ABOUT I PERCENT STATISTICAL 
ACCURACY NEAR THE GALACTIC POLES. AND ENERGY RESOLUTION WILL 
BE PROVIDED BY SELECTED FILTERS. 

OSO-I. NOVICK — 

EXPERIMENT NAME- HIGH-SENSITIVITy GRAPHITE CRYSTAL 

SPECTROSCOPY OF STELLAR ANO SOLAR X RAYS 

NSSDC ID- OSO-I -03 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 

DISC IPLINEIS)- ASTRONOMY SOLAR PHYSICS 

.EXPERIMENT PERSONNEL I PI =PR I NC I P AL INVESTIGATOR, TL = TEAM LEADER 
OI = OT HER INVESTIGATOR. v TM=TEAM' MEMBER) 

PI - R. NOVICK COLUMBIA U 

NEW YORK. NY 

OI - J.R.P. ANGEL COLUMBIA U 

' NEW YORK. NY 

OI - P.A. VANDENBOUT COLUMBIA U 

NEW YORK, NY 

OI - M. WE1SSK0FF COLUMBIA U 

NEW YORK. NY 

OI - R.S. WOLFF COLUMBIA U 

NEW YORK, NY 

EXPERIMENT BRIEF DESCRIPTION 

THE EXPERIMENT IS OESIGNED TO MONITOR CONTINUOUSLY THE 
SUN’S EMISSION IN THE 2- TO 8-KEV RANGE. ANO TO OBTAIN A 
COMPLETE SPECTRUM IN THAT RANGE EVERY 12. SEC DURING FLARES. 
THE EXPERIMENT IS ALSO DESIGNED TO OBTAIN HIGH-RESOLUTION 
SPECTRA OF MANY CELESTIAL X-RAY SOURCES. THE INSTRUMENT WILL 
BE A SLITLESS BRAGG SPECTROMETER MOUNTEO ON THE OSO WHEEL 
SECTION. WHICH WILL UTILIZE THE WHEEL ROTATION TO PROVIDE 
SPECTRAL SCANNING. THREE PROPORTIONAL COUNTERS WILL BE 
COLLIMATED TO OPTIMIZE DETECTION AT 2 KEV. 2.6 KEV. AND 7.2 
KEV, RESPECTIVELY. THE GRAPHITE CRYSTAL WILL HAVE A 1000-CM-SQ 
AREA. 

OSO-I. WELLER. JR. 

EXPERIMENT NAME- EUV FROM EARTH AND SPACE 

NSSOC ID- OSO-I -08 

LAST REPORTED STATE- APPROVED 


NSSDC ID- OSO-I -07 

LAST REPORTED STATE- APPROVED 


OSS OIVISI3N- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE! S>- ASTRONOMY 


EXPERI MENT 
PI - K • J • 
OI - B.R. 


PERSONNEL ! P l=PR I NC IPAL INVESTIGATOR. TL=TEAM LEADER 
OI= OTHER INVESTIGATOR. TM=TE AM MEMBER) 

FROST NASA — GSFC 

GREENBELT, MD 

DENNIS SA —GSFC 

GREENBELT, MO 


EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THIS EXPERIMENT WILL BE TO MEASURE THE 
ENERGY SPECTRA OF ALL KNOWN X-RAY SOURCES ABOVE THE INTENSITY 
THRESHOLD OF 10 TO THE MINUS 6 PHOTONS/CM-SO-SEC-KEV In THE 
ENERGY REGION .01 TO I MEV. THE INSTRUMENT WILL CONSIST OF 
57-CM-SO CSI (SODIUM) SCINTILLATION CRYSTALS SURROUNOEO BY A 
HONEYCOMB-TYPE CSI (SODIUM) ANTICOINCIDENCE COLLIMATOR, WHICH 
WILL PROVIDE AN ACCEPTANCE ANGLE OF 6.30 DEG FROM ThE VIEWING 
AXIS. THE INSTRUMENT WILL BE MOUNTED ON THE OSO WHEEL SECTION 
NEARLY PARALLEL TO THE SATELLITE SPIN AXIS. 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OISC IPLINEIS )- ASTRONOMY 

EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR. TL=T£AM LEADER 
O I =0T HER INVESTIGATOR. TM = TEAM MEMBER) 

PI - C.S. WELLER* JR. US NAVAL RESEARCH LAB 

WASHINGTON, DC 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT. MOUNTED IN THE WHEEL SECTION. WILL 
08TAIN SPATIAL AND TEMPORAL MEASUREMENTS OF EXTREME 

ULTRAVIOLET (EUV) EMISSIONS OF HYDROGEN, HELIUM, ANO OXYGEN IN 
THE EARTH’S ATMOSPHERE AND IN INTERPLANETARY AND GALACTIC 
SPACE. THE INSTRUMENTATION WILL CONSIST OF TWO PHOTOMETERS 
OESIGNED TO MEASURE EUV RESONANCE RADIATION IN VARIOUS 
WAVELENGTHS FROM 150 TO 1070 A AND IN PORTIONS OF THE 1125- TO 
1230- A BAND. EACH PHOTOMETER WILL CONSIST OF A CONTINUOUS 
CHANNEL ELECTRON MULTIPLIER USED AS A PHOTON DETECTOR. 

TOGETHER WITH A THIN METAL FILM OR A MAGNESIUM FLUORIDE-OXYGEN 
CELL TO SERVE AS OPTICAL BANDPASS FILTERS. THERE ARE FOUR SUCH 
BANDPASS FILTERS -- (I) A THIN FILM OF 1000-A-THICK AL AND 

500-A-THICK CARBON (BANDWIDTH OF 150 TO 350 A). (2) A THIN 
FILM OF 1000-A-THICK AL (BANDWIDTH OF ISO TO BOO A). (3) A 
THIN FILM OF 1500-A-THICK INDIUM (BANDWIDTH OF 740 TO 1070 A). 
AND (4! A CELL WITH MAGNESIUM FLUORIDE WINDOWS FILLED WITH ONE 
ATMOSPHERE OF OXYGEN (BANDWIDTH CONSISTING OF PORTIONS OF 1125 
TO 1230 A). THESE BANDPASS FILTERS WILL BE MOUNTED ON A WHEEL 
IN FRONT OF THE PHOTOMULTIPLIERS, WHICH WILL BE ROTATED AT 
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REGULAR INTERVALS TO CHANGE THE FILTERS. THIS WILL MAKE TWO OF 
THE INDICATED WAVEL0*GTH RANGES OPERATIONAL AT ANY GIVEN TINE. 
THE INSTRUMENT MILL BE MOUNTED WITH THE PHOTOMETER AXES AT A 
SMALL ANGLE KITH RESPECT TO THE SA TELL I TE-SUN LINE AND WITH 
SUFFICIENT BAFFLING THAT THE PHOTOMETERS MILL NEVER 'SEE* THE 
SUN. 

*** ****** *•***»#** * * **•*•**• PIONEER 6 *•***•••***•***«*•*•*** 

SPACECRAFT COMMON NAME- PIONEER 6 
ALTERNATE NAMES- PIONEER-A. 01841 
NSSDC IO- 6S-I05A 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 02/07/71- 

LAUNCH DATE- 12/16/65 SPACECRAFT WEIGHT- 146. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITEO STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC EPOCH DATE- 12/16/65 

ORBIT PERIOD- 311.3 DAYS INCLINATION- -1639 OEG 

PER I APSIS- .8143 AU RAD APOAPSIS- -936 Au RAD 

RECENT ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC EPOCH DATE- 12/16/65 

ORBIT PERIOD- 311-3 DAYS INCLINATION- .1639 DEG 

PERIAPSIS- .8143 AU RAD APOAPSIS- -936 AU RAD 

SPACECRAFT PERSONNEL I PM= PROJECT MANAGER, PS=PROJECT SCIENTIST. 

MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST! 
PM - C • F . HALL -««•••••-.. ... ..NASA -ARC 

MOFFETT FIELD. CA. 

PS “ J.H. WOLFE ...NASA-ARC 

MOFFETT FIELD. CA 

MG - F.D. KOCHENDORFER ....... -NASA HEADQUARTERS 

WASHINGTON. OC 

SC - A.G. OPp ...... ••••••••..•NASA HEADQUARTERS 

WASH I NGT ON • OC 

SPACECRAFT BRIEF DESCRIPTION 

PIONEER 6 WAS THE FIRST IN A SERIES OF SOLAR-ORBITING. 
SPIN-STABILIZED. AND SOLAR-CELL ANO BATTERY-POWERED SATELLITES 
DESIGNED TO OBTAIN MEASUREMENTS OF INTERPLANETARY PHENOMENA 
FROM WIDELY SEPARATED POINTS IN SPACE ON A CONTINUING BASIS. 
ITS EXPERIMENTS STUDIED THE POSITIVE IONS AND ELECTRONS IN THE 
SOLAR WIND. THE INTERPLANETARY ELECTRON DENSITY (RADIO 

PROPAGATION EXPERIMENT), SOLAR AND GALACTIC COSMIC RAYS. AND 
THE INTERPLANETARY MAGNETIC FIELD. ITS MAIN ANTENNA WAS A 

HIGH-GAIN DIRECTIONAL ANTENNA. THE SPACECRAFT WAS 
SPIN-STABILIZED AT ABOUT 60 RPM. AND THE SPIN AXIS MAS 

PERPENDICULAR TO THE ECLIPTIC PLANE AND POINTED TOWARD THE 
SOUTH ECLIPTIC POLE. BY GROUND COMMAND, ONE OF FIVE BIT RATES. 
ONE OF FOUR DATA FORMATS. AND ONE OF FOUR OPERATING MODES 
COULD BE SELECTED. THE FIVE BIT RATES WERE 512. 256, 64, 16, 
AND 8 BPS. Three OF THE FOUR DATA FORMATS CONTAINED primarily 
SCIENTIFIC OATA AND CONSISTED OF THIRTY-TWO 7-BIT WORDS PER 
FRAME. ONE SCIENTIFIC DATA FORMAT WAS FOR USE AT THE TWO 

HIGHEST BIT RATES. ANOTHER WAS FOR USE AT THE THREE LOWEST BIT 
RATES. THE THIRO CONTAINED DATA FROM ONLY THE RADIO 

PROPAGATION EXPERIMENT. THE FOURTH DATA FORMAT CONTAINEO 

MAINLY ENGINEERING DATA. THE FOUR OPERATING MOOES WERE REAL 
TIME. TELEMETRY STORE. DUTY CYCLE STORE. AND MEMORY READOUT. 
IN THE REAL-TIME MODE. DATA WERE SAMPLED AND TRANSMITTED 

DIRECTLY (WITHOUT STORAGE) AS SPECIFIED BY THE OATA FORMAT AND 
BIT RATE SELECTEO. IN THE TELEMETRY STORE MODE. DATA WERE 

STORED AND TRANSMITTED SIMULTANEOUSLY IN THE FORMAT ANO AT THE 
BIT RATE SELECTED. IN THE DUTY CYCLE STORE MODE. A SINGLE 

FRAME OF SCIENTIFIC DATA WAS COLLECTED AND STORED AT A RATE OF 
512 BPS. THE TIME INTERVAL BETWEEN THE COLLECTION ANO STORAGE 
OF SUCCESSIVE FRAMES COULD BE VARIEO BY GROUND COMMANO BETWEEN 
2 AND 17 MIN TO PROVIDE PARTIAL DATA COVERAGE FOR PERIODS UP 
TO 19 HR, AS LIMITED BY THE BIT STORAGE CAPACITY. IN THE 
MEMORY READOUT MODE, DATA WERE READ OUT AT WHATEVER 81 T RATE 
WAS APPROPRIATE TO THE SATELLITE DISTANCE FROM THE EARTH. THE 
BIT RATE WAS 512 BPS FROM DECEMBER 16, 1965. TO FEBRUARY 28. 

1966. 256 BPS FROM MARCH 1, 1966. TO MARCH 17, 1966. 64 BPS 
FROM MARCH IB. 1966, TO APRIL 13. 1966. AND 16 OR 0 BPS FOR 
ALL SUBSEQUENT PERIODS. THE REAL-TIME TRANSMISSION MOOE WAS 

USED PREDOMINANTLY THROUGHOUT THE FLIGHT WHEN TRACKING 
STATIONS WERE AVAILABLE. BETWEEN TRACKING PERIODS. THE DUTY 
CYCLE STORE MODE WAS GENERALLY USED. DATA COVERAGE AMOUNTED TO 
ALMOST 100 PERCENT FDR THE FIRST 23 WEEKS AFTER LAUNCH. THEN 
THE COVERAGE DROPPED TO BETWEEN |0 AND 20 PERCENT UNTIL 
NOVEMBER. 1969 AT WHICH TIME THE DATA COVERAGE ROSE TO BETWEEN 
20 ANO 60 PERCENT. THERE HAS BEEN ALMOST NO TRACKING SINCE 
JULY. 1972. A LEAK IN THE ATTITUDE GAS SYSTEM PREVENTED 

FURTHER ATTITUDE CORRECTIONS FOLLOWING AN ADJUSTMENT MAOE ON 
JUNE 9. 1966. HOWEVER. THE SENSORS THAT DETERMINED THE SPIN 

AXIS OIRECTIQN CONTINUED TO WORK AND INDICATED THAT THE SPIN 

AXIS DIRECTION REMAINED CLOSE TO NOMINAL DURING THE MAJOR 

PERIODS OF DATA ACQUISITION. 

PIONEER 6. BRIDGE 

EXPERIMENT NAME- SOLAR WIND PLASMA FARADAY CUP 
NSSDC ID- 65-IQ5A-02 


LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 02/07/71. 

OSS 01 V I S I ON— PLANETARY PROGRAMS 
OISC IPL INE(S )- PARTICLES ANO FIELDS 

EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR. TL=TEAM LEADER 
OI=OTMEH INVESTIGATOR. TM=TEAM MEMBER) 

PI - H.S. BRIDGE ..MASS INST OF TECH 

CAMBRIOGE, MA 

01 - A.J. LAZARUS MASS INST OF TECH 

CAMBRIDGE* MA 

01 - F. SCHERB MASS INST OF TECH 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

A MULTIGRIO FARADAY CuPwITH TWO SEMICIRCULAR, COPLANAR 
COLLECTORS WAS USEO TO STUDY SOLAR WIND IONS AND ELECTRONS. 
THE INSTRUMENT HAD 14 CONTIGUOUS. ENERG Y-PER-C HARGE (E/QI 
CHANNELS BETWEEN 75 AND 9485 V FOR POSITIVE IONS AND FOUR 
ENERGY -PER-C HARGE CHANNELS BETWEEN 90 AND 1580 V FOR 

ELECTRONS. THE INSTRUMENT VIEW AXIS WAS PERPENDICULAR TO THE 
SPACECRAFT SPIN AXIS AND PARALLEL TO THE ECLIPTIC PLANE. THE 
LINE SEPARATING THE TwO COLLECTORS LAY IN THE ECLIPTIC PLANE, 
ENABLING A ROUGH DETERMINATION OF SOLAR WIND BULK FLOW 
PERPENDICULAR TO THE ECLIPTIC PLANE. DURING EVERY SECOND 
SPACECRAFT ROTATION AND AT ONE VOLTAGE LEVEL. THE SUM OF THE 
CURRENTS FROM THE COLLECTORS WAS OBTA INEO IN 2B CONTIGUOUS 
11.2S-0EG ANGULAR SECTORS (FROM -45 DEG TO 270 OEG. WITH 0 OEG 
BEING THE SPACECRAFT-SUN LINE). THE EIGHT MEASUREMENTS ABOUT 
THE SUN-EARTH LINE (-45 DEG TO *45 DEG) WERE TELEMETERED. BUT 
ONLY THE LARGEST MEASUREMENT IN EACH SUCCEEDING 45-OEG 
INTERVAL (45 DEG TO 270 DEG) WAS TELEMETERED. IN AOOITtON, 
DURING THIS ROTATION, THE CURRENT FROM ONE OF THE COLLECTORS 
WAS MEASURED IN ALL TWENTY-EIGHT 11.25-OEG SECTORS, ANO THE 
LARGEST WAS IDENTIFIED AND TELEMETERED (BOTH MAGNITUDE ANO 
SECTOR). A COMPLETE SET OR POSITIVE ION MEASUREMENTS ANO ONE 
ENERGY CHANNEL OF ELECTRON MEASUREMENTS WERE COMPLETEO EVERY 
32 SEC. THE TIME BETWEEN EACH 32-SEC GROUP OF MEASUREMENTS 
VARIED WITH THE BIT RATE. FOR A MORE COMPLETE DESCRIPTION. SEE 
J. GEDPHYS. RES., 71. 3787-3791, AUGUST 1966. 

PIONEER 6. ESKLEMAN — 

EXPERIMENT NAME- TWO-FREQUENCY RADIO RECEIVER 
NSSOC ID- 65—1 05A— 04 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/07/71. 

OSS DIVISION- PLANETARY PROGRAMS 

OISCIPL INE(S>- IONOSPH. ♦ RADIO PHYSIC PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL = TE AM LEADER 
OI=OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - V.R. ESHLEMAN STANFORD U 

STANFORD. CA 

01 - T • A • CROFT STANFORD U 

STANFORD, CA 

OI - R.L. LEADABRAND STANFORD RES INST 

MENLO PARK. CA 

OI - O.K. GARRIOTT STANFORD U 

STANFORD. CA 

OI - A.M. PETERSON STANFORD U 

STANFORD. C A 

EXPERIMENT BRIEF DESCRIPTION 

BOTH 423.3-MHZ AND ITS 2/17 SUBHARMONtC 49.0-MHZ SIGNALS 
WERE TRANSMITTED FROM A 46-M STEERABLE PARABOLIC ANTENNA AT 
STANFORD UNIVERSITY TO THE TWO-FREQUENCY RAOIO RECEIVER ON THE 
SPACECRAFT. THE HIGH-FREQUENCY SIGNAL SERVEO AS A REFERENCE 
SIGNAL SINCE ITS PROPAGATION TIME WAS NOT APPRECIABLY 
LENGTHENED BY ELECTRONS ALONG THE PATH. THE LOW-FREQUENCY 
SIGNAL WAS DELAYED IN PROPORTION TO THE TOTAL ELECTION CONTENT 
IN THE PROPAGATION PATH. ON THE SPACECRAFT, A PHASE-LOCKED 
RECEIVER COUNTED THE BEAT FREQUENCY. ZERO CROSSINGS OF THE 
RECEIVED SIGNALS TO OBTAIN MEASUREMENTS OF PHASE-PATH 

DIFFERENCES. DIFFERENTIAL DELAY OF THE GROUP VELOCITY WAS ALSO 
OBSERVED, AND THESE VALUES WERE TELEMETERED TO THE GROUND 
STATION. FROM CALCULATED TOTAL ELECTRON CONTENT VALUES, THE 
IONOSPHERIC EFFECT (UP TO A SELECTEO ALTITUDE OBTAINEO FROM 
OTHER EXPERIMENTAL TECHNIQUES) COULD BE SUBTRACTED TO PRODUCE 
OATA DESCRIBING THE INTERPLANETARY ELECTRON CONTENT OF THE 
SOLAR WIND AND ITS VARIATIONS. FOR SIMILAR EXPERIMENTS 
COVERING OTHER TIME PERIODS SEE 68-100A-03. 67-123A-03, 

66-075A-04. AND 67-060A-02 . A MORE DET A I LEO DESCRIPTION OF THE 
EXPERIMENT CAN BE FOUND IN JOURNAL OF GEOPHYSICAL RESEARCH. 
VOL. 71. P. 3325-3327. ANO IN RA DI O SC I ENCE , VOL. 6, P. 55-63. 

PIONEER 6. FAN 

EXPERIMENT NAME- COSMIC-RAY TELESCOPE 

NSSDC ID- 65-1 OS A— 0 3 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 07/30/72. 

OSS DIVISION- PLANETARY PROGRAMS 
OISCIRLINE.(S)- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR INC I PAL INVESTIGATOR. TL = TE AN LEADER 
O I = OT HER INVESTIGATOR. TMsTEAM MEMBER) 

PI - C.Y. FAN OF ARIZONA 

TUCSON. AZ 
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01 - 


J . A, 


SIMPSON 


U OF CHICAGO 
CHICAGO, IL 

01 - J.E. LAMPORT ...U OF CHICAGO 

CHICAGO. IL 

EXPERIMENT BPIEF DESCRIPTION 

THIS EXPERIMENT USED A CHARGED PARTICLE TELESCOPE 
COMPCJSEO OF FOUR SILICON SOLID-STATE DETECTORS TO STUDY THE 
ANISOTROPY AND FLUCTUATIONS OF SOLAR PROTONS AND ALPHA 
PARTICLES. THE PROTON ENERGY RANGES SAMPLED FERE 0.6 TO 13.9 
MEV. 13.9 TO 73.2 MEV. 73.2 TO 175 MEV. AND E.GT. 175 MEV 
(CORRESPONDING TO OETECT OR COINCIDENCES D1 NOTD2NOTD4 , 

O 1 D2NQTD3N3TD* . D102O3NOTD4. AND NOTD 1 D2D3NOTD4 ) . THE ALPHA 
PARTICLE ENERGY RANGES SAMPLED MERE 2.4 TO 55.6 MgV, 55.6 TO 
293 MEV, AND E.GT. 2<53 MEV {CORRESPONDING TO THE FIRST THREE 
OETECT OR COINCIDENCES GIVEN ABOVE!. THE TIME RESOLUTION RANGED 
FROM ABOUT ONE MEASUREMENT PER 0.4 SEC TO ABOUT ONE 
MEASUREMENT Per 28 SEC DEPENDING ON THE TELEMETRY BIT PATE. 
THE DETECTOR WAS MOUNTED SO THAT IT MADE A 360-DEG SCAN IN THE 
ECLIPTIC PLANE ABOUT ONCE PER SECOND. PULSE HEIGHT ANALYSIS OF 
OETECTOR 01 OUTPUT (120 CHANNEL) AND D3 OUTPUT (32 CHANNEL) 
WAS ACCOMPLISHED FOP THE LAST EVENT PRIOR TO EACH TELEMETRY 
READOUT FOR THE EXPERIMENT. THE 03 DETECTOR FAILED ON OCTOBER 
22. 1967. THE 04 DETECTOR PERFORMED INTERMITTENTLY UP TO LATE 

1969. 

-- — --- PIONEER 6, MCCRACKEN — 

EXPERIMENT NAME— COSMIC -RAY ANISOTROPY 
NSSDC ID- 65— I OSA- 05 

LAST REPORTED STATE- LAUNCHEO AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 07/30/72. 

OSS DIVISION- PLANETARY PROGRAMS 
OISCfPLINE(S)- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - K.G. MCCRACKEN ......... *.U OF ADELAIDE 

ADELAIDE. AUSTRALIA 

OI - W.C. BARTLEY OF TEXAS. DALLAS 

OALLAS* TX 

01 - U.H. RAO PHYSICAL RESEARCH LAB 

AHMAOABED* INDIA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED PRIMARILY TO MEASURE THE 
DIRECTIONAL CHARACTERISTICS OF GALACTIC AND SOLAR COSMIC-RAY 
FLUXES. THE PARTICLF. DRTECTOR WAS A CSI I TL ) SCINTILLATOR 
CRYSTAL THAT WAS SET INTO AN ANTICOINCIDENCE PLASTIC 

SCINTILLATOR COLLIMATOR CUP. SEPARATE PHOTOMULTIPLIER TUBES 
VIEWED THE TWO SCINTILLATORS. PULSES FROM THE CSI CRYSTAL 
UNACCOMPAN IEO BY PULSES FROM THE PLASTIC SCINTILLATOR WERE 
SORTED BY A THREE-WINDOW PULSE HEIGHT ANALYZER. THE WINDOWS 
CORRESPONDING TO ENERGY DEPOSITIONS OF 7.4 TO 44.0, 44.0 TO 
77.1, AND 123.8 TO 303.8 MEV. COUNTS IN THE TWO LOWER ENERGY 
WINDOWS WERE DUE MAINLY TO PROTONS WITH THE WINDOW ENERGIES, 
WHILE ONLY PARTICLES OF Z GREATER THAN OR EQUAL TO 2 

CONTRIBUTED TO THE HIGHEST ENERGY WINDOW COUNT RATE . (PROTONS 
ABOVE 90 MEV GAVE ANTICOINCIDENCE PULSES. I FOR EACH ENERGY 
WINDO*. COUNTS WERE SEPARATELY ACCUMULATED IN EACH OF FOUR 
ANGULAR SECTORS AS THE SPACECRAFT SPUN. EACH ANGULAR SECTOR 
WAS NORMALLY 89.5 OEG IN WIDTH. WITH THE SUN IN ThE MIOOLE OF 
ONE SECTOR. HOWEVER, WHEN LARGE FLUXES WERE ENCOUNTERED. EACH 
ANGULAR SECTOR WAS REDUCED TO 11.2 DEG, WITH THE SUN NEAR THE 
MIDPOINT BETWEEN TWO SECTORS. A S P I N- I N TEGR A TEO (ISOTROPIC) 
MODE, IN WHICH ALL PARTICLES DEPOSITING 7.4 MEV IN THE CSI 
CRYSTAL (NO ANTICOINCIDENCE REQUIREMENT) WERE COUNTED, WAS 
ALSO USED. ACCUMULATION TIMES FOR EACH OF THE 12 0 I REC T I ON AL 
MODES AND FOR THE OMNI O I REC ▼ I ON AL MODE VARIED BETWEEN 14 SEC 
AND 112 SEC (SPACECRAFT SPIN PERIOD WAS ABOUT l SEC) OEPENOING 
ON THE TELEMETRY BIT RATE. SEE THE SPACECRAFT BRIEF 
DESCRIPTION (65-I05A) FOR INFORMATION ON PERCENT TIME COVERAGE 
VS TIME. SEE BARTLEY ET AL . . REV. SCI. INSTRUM.. 38, PAGE 266, 
1967, FOR A MOPE DETAILEO EXPERIMENT DESCRIPTION. 

********«***••**•*«•••***•«* PIONEER 7 *********************** 

SPACECRAFT COMMON NAME- PIONEER 7 
ALTERNATE NAMES- PIONEER-D. 02398 
NSSDC ID- 66-075A 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/09/69. 

LAUNCH DATE- OB/ 1 7/66 SPACECRAFT WEIGHT- 138. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC EPOCH OATE- Oa/17/66 

ORBIT PERIOD- 402.9 DAYS INCLINATION- .09767 OEG 

PERIAPSIS- 1.0100 AU RAO APOAPSIS- 1.1250 AU RAO 

RECENT ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC EPOCH OATE- 08/17/66 

ORBIT PERIOD- 402.9 OAYS INCLINATION- .09767 OEG 

PER I APS I S- 1.0 100 AU RAO APOAPSIS- 1.1250 AU RAO 


SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS=PROJECT SCIENTIST, 
MG=PROG«AM MANAGER. SC=PROGRAM SCIENTlSTl 

PM - C.F. HALL . ..NASA— ARC 

MOFFETT FIELD, CA 

PS - J.H. WOLFE ...NASA-ARC 

MOFFETT FIELO. CA 

MG - F.D. KOCHENDORFER NASA HEADQUARTERS 

WASHINGTON, DC 

SC - A.G. OPP .NASA HEADQUARTERS 

WASHI NGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

PIONEER 7 WAS ThE SECOND IN A SERIES OF SOLAR-ORBITING, 
SPIN-STABILIZED. AND SOLAR-CELL AND BA TTER Y-POWEREO SATELLITES 
OESIGNED TO OBTAIN MEASUREMENTS OF INTERPLANETARY PHENOMENA 
FROM WIDELY SEPARATED POINTS IN SPACE ON A CONTINUING BASIS. 
THE SPACECRAFT CARRIED EXPERIMENTS TO STUDY POSITIVE IONS AND 
ELECTRONS IN THE SOLAR WIND, THE INTERPLANETARY ELECTRON 
DENSITY I RADIO PROPAGATION EXPERIMENT), SOLAR AND GALACTIC 
COSMIC RAYS, AND THE INTERPLANETARY MAGNEJ IC FIELD. ITS MAIN 
ANTENNA WAS A HIGH-GAIN DIRECTIONAL ANTENNA. THE SPACECRAFT 
WAS SPIN-STABILIZED AT ABOUT 60 RPM, AND THE SPIN AXIS WAS 
PERPENDICULAR TO THE ECLIPTIC PLANE AND POINTED APPROXIMATELY 
TOWARD THE SOUTH ECLIPTIC POLE. 9Y GROUND COMMAND, ONE OF FIVE 
BIT RATES. ONE OF FOUR DATA FORMATS. AND ONE OF FOUR OPERATING 
MOOES COULD BE SELECT EO. THE FIVE BIT RATES WERE 512, 256. 64, 
1 6 * AND 8 BPS. THREE OF THE FOUR OATA FORMATS CONTAINED 
PRIMARILY SCIENTIFIC DATA AND CONSISTED OF 32 SEVEN-BIT WORDS 
PER FRAME. ONE SCIENTIFIC DATA FORMAT WAS USED FOR THE TWO 
HIGHEST BIT RATES. ANOTHER WAS USED FOR THE THREE LOWEST BIT 

RATES. THE THIRD CONTAINEO DATA FROM ONLY THE RADIO 

PROPAGATION EXPERIMENT. THE FOURTH OATA FORMAT CONTAINED 

MAINLY ENGINEERING DATA. THE FOUR OPERATING MODES WERE (1) 
REAL TIME, (2) TELEMETRY STORE, (3) DUTY CYCLE STORE. AND (4) 
MEMORY READOUT. IN THE REAL-TIME MODE. DATA WERE SAMPLED AND 
TRANSMITTED OIRECTLV (WITHOUT STORAGE) AS SPECIFIED BY THE 
DATA FORMAT AND BIT RATE SELECTED. IN THE TELEMETRY STORE 
MODE. OATA WERE STORED AND TRANSMITTED SIMULTANEOUSLY IN THE 
FORMAT AND AT THE BIT RATE SELECTED. IN THE DUTY CYCLE STORE 
MODE. A SINGLE FRAME OF SCIENTIFIC DATA WAS COLLECTED AND 
STORED AT A PATE OF 512 BPS. THE TIME PERIOD BETWEEN WHICH 
SUCCESSIVE FRAMES WERE COLLECTED AND STORED COULD RE VARIED BY 
GROUND COMMAND BETWEEN 2 AND 17 MIN TO PROVIDE PARTIAL OATA 
COVERAGE FOR PERIODS UP TO 19 HR, AS LIMITED BY THE BIT 

STORAGE CAPACITY. IN THE MEMORY READOUT MODE.' DATA WERE READ 

OUT AT WHATEVER BIT RATE WAS APPROPRIATE TO THE SATELLITE 

DISTANCE FROM THE EARTH. THE BIT RATE FOR THE MAJORITY OF THE 
DATA WAS 512 BPS FROM AUGUST 17, 1966, TO OCTOBER 23. 1966, 

256 BPS FROM OCTOBER 25, 1966. TO NOVEMBER 6, 1966. 64 BPS 

FROM NOVEMBER 9. 1966, TO OECEMBER 16, 1966. 16 BPS FROM 

DECEMBER 16, 1966. TO MAY 15. 1967. AND 8 BPS FROM MAY 15. 
1967. AND THEREAFTER. HIGHER BIT PATES WERE POSSIBLE WHEN THE 
SPACECRAFT WAS BEING TRACKED BY THE 64 -M ANTENNA, BUT THE OATA 
COVERAGE AT THESE TIMES WAS LOW. BY FEBRUARY 1968. ALL 
REAL-TIME DATA WERE BEING RECEIVED AT 8 BPS. DATA COVERAGE 
AVERAGED BETWEEN 50 AND l OO PERCENT COVERAGE FOR THE FIRST 30 
WEEKS AFTER LAUNCH. THE DATA COVERAGE THEN FELL TO BETWEEN 20 
AND 30 PERCENT UNTIL SEPTEMBER 1968. AFTER THIS TIME. IT 
DROPPED TO BETWEEN O AND 20 PERCENT THROUGH JANUARY 1971. 
ONLY AN INSIGNIFICANT AMOUNT OF DATA HAS BEEN OBTAINED SINCE 
JANUARY 1971. REAL-TIME TRANSMISSION WAS GENERALLY USED WHEN 
TRACKING STATIONS WERE AVAILABLE. OTHERWISE, THE OUTY CYCLE 
STORE MODE WAS USED. SOMETIME BETWEEN FEBRUARY 9, 1969, AND 

FEBRUARY 16. 1969, THE SUN SENSOR THAT GENERATED THE 

SPACECRAFT SUN PULSES FOR ONBOARD SECTORING OF EXPERIMENTS 
F A I LED . HOWEVER. THE REMAINING SUN SENSORS CONTINUED TO 
FUNCTION. THUS PERMITTING DETERMINATION OF THE SPIN AXIS 
DIRECTION UNTIL ABOUT JANUARY 1972. 

PIONEER 7, MCCRACKEN — 

EXPERIMENT NAME- COSMIC-RAY ANISOTROPY 
NSSDC ID- 66 —0 75 A— 0 5 

LAST REPORTED STATE- LAUNCHED AND OPEPATlNG PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/01/71. 

OSS DIVISION- PLANETARY PROGRAMS 
D I SC I PL I N E ( S > — PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL (PI*PR|NC IP AL INVESTIGATOR. TL=TE AM LEADER 
O I = O T HE R INVESTIGATOR. TM = TE AM MEMBER) 

PI - K.G. MCCRACKEN .U OF AOELAIOE 

ADEL A IOE. AUSTRAL I A 

OI - W.C. BARTLEY U OF TEXAS, DALLAS 

DALLAS, TX 

□ I - U.R. RAO PHYSICAL RESEARCH LAB 

AHMAOABED, INDIA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXRF.RIMENT WAS DESIGNED PRIMARILY TO MEASURE THE 
DIRECTIONAL CHARACTERISTICS OF GALACTIC AND SOLAR COSMIC RAY 
FLUXES. THE PARTICLE DETECTOR WAS A CSI (TL) SCINTILLATOR 
CRYSTAL THAT WAS SET INTO AN ANTICOINCIDENCE PLASTIC 
SCINTILLATOR COLLIMATOR CUP. SEPARATE PHOTOMULTIPLIER TUBES 
VIEWED THE TWO SCINTILLATORS. PULSES FROM THE CSI CRYSTAL THAT 
WERE NOT ACCOMPANIED BY PULSES FROM THE PLASTIC SCINTILLATOR 
WERE SORTED BY A THREE-WINOOW PULSE HEIGHT ANALYZER, THE 
WINDOWS CORRESPONDING TO ENERGY DEPOSITIONS OF 7.2 TO 47.4. 
47.4 TO 64. S. AND 64.5 TO 81.2 MEV.. NO POSITIVE SPECIES 
IDENTIFICATION WAS MADE ALTHOUGH MOST OF Th; COUNTS IN EACH 
WINDOW WERE USUALLY OUE TO PROTONS WITH THE WINDOW ENERGIES. 
FOR EACH ENERGY WINDOW. COUNTS WERE SEPARATELY ACCUMULATED IN 
EACH OF FOUR ANGULAR SECTORS AS THE SPACECRAFT SPUN. EACH 
ANGULAR SECTOR WAS NORMALLY 89.5 DEG IN WIDTH. WITH THE SUN 


65 



EITHER NEAR A SECTOR BOUNDARY OR IN THE NIOOLE OF A SECTOR. 
DEPENDING ON THE OPERATING MODE. HOWEVER. WHEN LARGE FLUXES 
WERE ENCOUNTERED. EACH ANGULAR SECTOR WAS REDUCED TO 11*2 DEG. 
WITH THE SUN EITHER IN A SECTOR OR NEAR THE NIDPOlNT BETWEEN 
TWO SECTORS. A SPIN- I NTEGRATEO (ISOTROPIC) MODE. -IN WHICH ALL 
PARTICLES DEPOSITING 7.2 MEV IN THE CSI CRYSTAL (NO 
ANTICOINCIDENCE REOUIREMENT) WERE COUNTED. WAS ALSO USED. 
ACCUMULATION TIMES FOR EACH OF THE 12 DIRECTIONAL MODES AND 
FOR THE OMNIDIRECTIONAL MODE VARIED BETWEEN I* AND 112 SEC 
C SPACECRAFT SPIN PERIOD WAS ABOUT I SECI DEPENDING ON THE 
TELEMETRY BIT RATE. DIRECTIONAL FLUX DATA RELIABILITY WAS 
REDUCED BY THE MALFUNCTION OF THE SUN PULSE MECHANISM BETWEEN 
FEBRUARY 9 AND FEBRUARY 16. 1969. OTHERWISE. THE INSTRUMENT 
FUCTIONED NORMALLY. OBTAINING USEFUL OMNIDIRECTIONAL DATA. 
SEE THE SPACECRAFT 9R I EF DESCRIPTION (66-075A) FOR INFORMATION 
ON PERCENT TIME COVERAGE VS TIME. SEE BARTLEV ET AL. . REV. 
SCI- INSTRUM.. 38. PAGE 266. 1967. FOR A MORE DETAILEO 

EXPERIMENT DESCRIPTION. 

PIONEER 7. SIMPSON 

EXPERIMENT NAME- COSMIC-RAY TELESCOPE 
NSSOC ID- 66-075A— 06 


REVOLUTION OF FULL SCAN MODE OPERATION, ALL COLLECTORS WERE 
OBSERVED FOR ONE REVOLUTION, AND THE MAXIMUM FLUX OBSERVED WA S 
REPORTED ALONG WITH THE NUMBER OF THE COLLECTOR THAT OBSERVED 
IT AND THE ANGULAR DIRECTION (2-J3/I6-DEG RESOLUTION) OF THE 
OBSERVATION. AT THE NEXT HIGHEST BIT RATE C 256 BPS), THE SHORT 
SCAN MODE WAS ALTERNATED EVERY SPACECRAFT REVOLUTION WITH THE 
MAXIMUM FLUX MODE. THE SHORT SCAN MODE WAS THE SAME AS THE 
FULL SCAN EXCEPT THAT ONLY THE PEAK FLUX IN EACH OF THE EIGHT 
5-5/8— DEG-WI OE AZIMUTHAL SECTORS WAS RECORDED. THUS. THIS 
CYCLE ALSO TOOK *00 SPACECRAFT REVOLUTIONS. AT THE LOW BIT 
RATES (6*. 16, AND 0 BPS). THE MAXIMUM FLUX MODE ALONE WAS 
USED. THUS. NO AZIMUTHAL DISTRIBUTIONS WERE MEASUREO. AT THE 
LOW BIT RATES. IT TOOK 32 SEC FOR A COMPLETE SET OF ION 
MEASUREMENTS AND 16 SEC FOR A COMPLETE SET OF ELECTRON 
MF.ASURE ME NTS. AT 64 B»S. THE ION ANO ELECTRON MEASUREMENTS 
WERE TAKEN AND TELEMETERED EVERY 04 SEC. AT 16 9 PS . THEY WERE 
TAKEN ' AND TELEMETERED EVERY 336 SEC. AT 8 BPS. THEY WERE TAKEN 
AND TELEMETERED EVERY 672 SEC. 

At************************** PIONEER 8 ****************** ***** 

SPACECRAFT COMMON NAME- PIONEER 0 
ALTERNATE NAMES- PIONEER-C, 03066 
NSSDC ID- 67-1 23A 


LAST REPORTED STATE- LAUNCHED ANO OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/01/71. 


LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 05/02/71 . 


oss division- planetary programs 
DISCIPLINES )- PARTICLES AND FIELOS 

EXPERIMENT PERSONNEL I P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTMER INVESTIGATOR. TM=TEAM MEMBER) 

PI - J • A . SIMPSON ........... ..U OF CHICAGO 

CHICAGO. IL 

01 - C.Y. FAN U OF ARIZONA 

TUCSON. AZ 

01 - J.E. LAMPORT ...U OF CHICAGO 

CHICAGO. IL 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT USED A CHARGED PARTICLE TELESCOPE 

COMPOSED OF FOUR SILICON SOLID-STATE DETECTORS TO STUDY THE 
ANISOTROPY AND FLUCTUATIONS OF SOLAR PROTONS AND ALPHA 

PARTICLES. THE PROTON ENERGY RANGES SAMPLEO WERE 0.6 TO 12.7 
MEV, 12.7 TO 73.0 MEV, 73.0 TO 165 MEV. AND E.GT. 165 MEV 
(CORRESPONDING TO DETECTOR COINCIDENCES DID2N0T04. 
DID2NOTD3NOTD4. DID2D3N0T04. AND NOTO I 0203N0TD4 I . THE ALPHA 
PARTICLE ENERGY RANGES SAMPLED WERE 2.5 TO 52 MEV, 52 TO 280 
MEV. AND E.GT. 280 MEV (CORRESPONDING TO THE FIRST THREE 
DETECTOR COINCIDENCES). THE TIME RESOLUTION RANGED FROM ABOUT 
ONE MEASUREMENT PER 0.4 SEC TO ABOUT ONE MEASUREMENT PER 28 
SEC DEPENDING ON THE TELEMETRY BIT RATE. THE DETECTOR WAS 
MOUNTED TO MAKE A 360-DEG SCAN IN THE ECLIPTIC PLANE ABOUT 
ONCE PER SECOND. THE 03 DETECTOR FAILED ON MAY 26. 1969. 

PIONEER 7. WOLFE 

EXPERIMENT NAME— ELECT ROST AT 1 C ANALYZER 

NSSDC ID- 66— 075 A— 03 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/16/69. 

OSS DIVISION- PLANETARY PROGRAMS 
DISCIPL INEIS)- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL I P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
0 1 = OTHER INVESTIGATOR. T M=TEAM MEMBER) 

PI - J.H. WOLFE NASA-ARC 

MOFFETT FIELO, CA 

OI - R.W. SILVA NASA-ARC 

MOFFETT FIELD, CA 

EXPERIMENT BRIEF DESCRIPTION 

A QUAD* (SPHERICAL ELECTROSTATIC ANALYZER WITH EIGHT 

CONTIGUOUS CURRENT COLLECTORS WAS USED TO STUDY THE 

DIRECTIONAL INTENSITY OF THE ELECTRONS AND POSITIVE IONS IN 
THE SOLAR WIND. IONS WERE DETECTED IN 16 LOGARITHMICALLY 
EQUISPACED ENERGY PER UNIT CHARGE (E/Q) STEPS FROM 200 TO 
10,000 V. THERE WAS AN ELECTRON MODE OF OPERATION IN WHICH 
ELECTRONS WERE MEASURED IN EIGHT LOGARITHMICALLY EQUISPACED 
ENERGY PER CHARGE STEPS RANGING FROM 0 TO 500 V. THE EIGHT 
COLLECTORS MEASURED PARTICLES INCIDENT FROM EIGHT DIFFERENT 
CONTIGUOUS ANGULAR INTERVALS RELATIVE TO THE SPACECRAFT 

EQUATOR I AL PLANE (SAME AS THE ECLIPTIC PLANE)- THERE WERE FOUR 
1 5— DEG INTERVALS. TWO 20-DEG INTERVALS. AND TWO 30-DEG 

INTERVALS. AS THE SPACECRAFT WAS SPINNING. FLUXES WERE 

MEASURED IN 15 AZIMUTHAL ANGULAR SECTORS. EIGHT OF THESE 
SECTORS WERE 5-5/8 DEG WIDE. WERE CONTIGUOUS. AND BRACKETED 
THE SOLAR DIRECTION. THE REMAINING SEVEN SECTORS WERE 45 OEG 
WIDE. THREE DIFFERENT MODES OF DATA COLLECTION WERE USED. AT 
THE HIGHEST BIT RATE (512 BPS), THE FULL SCAN MODE WAS 
ALTERNATED WITH THE MAXIMUM FLUX MODE AT EACH E/0 STEP. IN THE 
FULL SCAN MODE . THE MAXIMUM FLUX OBSERVED IN EACH OF THE IS 
AZIMUTHAL SECTORS AS THE SPACECR AF T ' ROT ATED WAS RECORDEO FOR A 
GIVEN SINGLE COLLECTOR AT A GIVEN E/Q STEP. OUPING 24 
SUCCESSIVE OPERATIONS OF THE FULL SCAN MODE (48 SPACECRAFT 
REVOLUTIONS). THE 16 ION E/O STEPS AND EIGHT ELECTRON E/Q 
STEPS WERE EXERCISED FOR A GIVEN COLLECTOR. DURING EIGHT 
SUCCESSIVE SUC.H PERIOOS. EACH OF THE EIGHT COLLECTORS WAS 
EXERCISED. TH£ FULL CYCLE OF FULL SCAN MODE DATA REQUIRED 400 
SPACECRAFT REVOLUTIONS (ABOUT 400 SEC). SUCH CYCLES WERE 
REPEATEO WITHOUT INTERRUPTION AT THE HIGH BIT RATE. IN THE 
MAXIMUM FLUX MOOE. FOR THE E/Q STEP USED IN THE PRECEDING 


LAUNCH DATE- 12/13/67 SPACECRAFT WEIGHT- 146. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSS 


INITIAL ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC 
ORBIT PERIOD- 386.6 DAYS 
PER I APS IS— .9892 AU RAD 

RECENT ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC 
ORBIT PERIOD- 386.6 DAYS 
PER I APSIS- .9892 AU RAD 


EPOCH OATE- 12/13/67 
INCLINATION- .OS70 DEG 
APOAPSI S— 1.0880 AU RAD 


EPOCH DATE- 12/13/67 
INCLINATION- .05 7 fl DEG 

APOAPSI S- 1.0880 AU RAD 


SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS=PROJECT SCIENTIST, 
MG= PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - 
PS - 
MG - 
SC - 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

PIONEER B WAS THE THIRD IN A SERIES OF SOLAR-ORBITING. 
SPIN-STABILIZED. SOLAR CELL, AND BA TTERY-PDWERED SATELLITES 
OESIGNED TO OBTAIN MEASUREMENTS OF INTERPLANETARY PHENOMENA 
FROM WIDELY SEPARATED POINTS IN SPACE ON A CONTINUING BASIS. 
THE SPACECRAFT CARRIED EXPERIMENTS TO STUDY THE POSITIVE IONS 
AND ELECTRONS IN THE SOLAR WIND, THE INTERPLANETARY ELECTRON 
DENSITY (RADIO PROPAGATION EXPERIMENT). SOLAR ANO GALACTIC 
COSMIC RAYS. THE INTERPLANETARY MAGNETIC FIELO, COSMIC DUST, 
AND ELECTRIC FIELDS. ITS MAIN ANTENNA WAS A HIGH-GAtN 

DIRECTIONAL ANTENNA. THE SPACECRAFT WAS SP I N- ST AB I L I ZEO AT 
ABOUT 60 RPM, AND THE SPIN AXIS WAS PERPENDICULAR TO THE 
ECLIPTIC PLANE AND POINTED TOWARD THE SOUTH ECLIPTIC POLE. BY 
GROUND COMMAND. ONE OF FIVE BIT RATES. ONE OF FOUR DATA 
FORMATS, AND ONE OF FOUR OPERATING MODES COULD BE SELECTED. 
THE FIVE BIT RATES WERE 512. 256, 64. 16, ANO 8 BPS. THREE OF 
THE FOUR DATA FORMATS WERE USED PRIMARILY FOR SCIENTIFIC OATA 
AND CONSISTED OF THIRTY-TWO 7-BIT WORDS PER FRAME. ONE 
SCIENTIFIC DATA FORMAT WAS USED AT THE TWO HIGHEST BIT RATES. 
ANOTHER WAS USED AT THE THREE LOWEST BIT RATES. THE THIRD WAS 
USED FOR DATA FROM ONLY THF. RADIO PROPAGATION EXPERIMENT. THE 
FOURTH OATA FORMAT WAS USED MAINLY p OR ENGINEERING DATA. THE 
FOUR OPERATING MODES WERE (I) REAL TIME. (2) TELEMETRY STORE, 
(3) DUTY CYCLE STORE. AND (4) MEMORY READOUT. IN THE REAL-TIME 
MODE. DATA WERE SAMPLED AND TRANSMITTED DIRECTLY (WITHOUT 
STORAGE) AS SPECIFIED BY THE DATA FORMAT AND BIT RATE 

SELECTED. IN THE TELEMETRY STORE MODE, OATA WERE STORED AND 
TRANSMITTED SIMULTANEOUSLY IN THE FORMAT AND AT THE. BIT RATE 
SELECTED. IN THE DUTY CYCLE STORE MODE. A SINGLE FRAME OF 
SCIENTIFIC DATA WAS COLLECTED AND STORED AT A RATE OF S12 BPS. 
THE TIME INTERVAL BETWEEN THE COLLECTION ANO STORAGE OF 

SUCCESSIVE FRAMES COULD BE VARIED BY GROUND COMMANO BETWEEN 2 
AND 17 MIN TO PROVIDE PARTIAL DATA COVERAGE ^OR PERIODS UP TO 
16 HR, AS LIMITED BY THE BIT STORAGE CAPACITY. IN THE MEMORY 
READOUT MODE. DATA WERE READ OUT AT WHATEVER BIT RATE WAS 
APPROPRIATE TO THE SATELLITE DISTANCE FROM THE EARTH. THE BIT 
RATE FOR THE MAJORITY OF THE DATA WAS 512 BPS FROM DECEMBER 
13. 1967 TO MARCH 20. 1968, 2S6 BPS FROM MARCH 20. I960 TO MAY 

6. 1968. 64 BPS FROM MAY 6. 1968 TO AUGUST 29. I960, ANO 16 OR 

8 BPS THEREAFTER. HIGHER BIT RATES WERE USED WHEN THE 

SPACECRAFT WAS TRACKED BY THE 64-M ANTENNA, BUT THE DATA 

COVERAGE BY THIS ANTENNA WAS LOW. DATA COVERAGE AVERAGED CLOSE 
TO 100 PERCENT FOR THE FIRST YEAR AFTER LAUNCH. AFTER THAT, 
THE DATA COVERAGE AVERAGED BETWEEN SO AND 80 PERCENT UNTIL 
NOVEMBER 1970 WHEN COVERAGE DROPPED TO BETWEEN 50 AND 0 
PERCENT. ALMOST NO DATA HAVE BEEN ACQUIRED SINCE MAY. 1971. 

during a reorientation maneuver in march i960, one of the four 

SUN SENSORS (WHICH WAS CONNECTED TO THE ATTITUDE GAS SYSTEM 
USEO TO KEEP THE SPIN AXIS POINTED) WAS FOUND TO BF 


C.F. HALL NASA-ARC 

MOFFETT FIELD. CA 

J.H. WOLFE NASA-ARC 

MOFFETT FIELD, CA 

F.D. KOCHENDORFER NASA HEADQUARTERS 

WASHINGTON, DC 

A.G. OPP NASA HEADQUARTERS 
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INOPERATIVE. IT WAS NOTED AT THIS TIME THAT THE SPACECRAFT 
ATTITUDE WAS OFF A DEO. ANOTHER ORIENTATION WAS ATTEMPTED IN 
JUNE 1968. AND IT WAS FOUND THAT THREE OF THE FOUR ATTITUDE 
SUN SENSORS WERE INOPERATIVE. 

PIONEER a. BERG 

EXPERIMENT NAME- COSMIC DUST DETECTOR 
NSSDC ID- 67-I23A-04 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 01/25/71. 

OSS DIVISION- PLANETARY PROGRAMS 

OISCIPL INtiSI- PLANETARY ATMOSPHERES PLA NETOt.OG Y 

INTERPLANETARY DUST 

EXPERIMENT PERSONNEL (PI sPR I NC I P AL INVESTIGATOR. TL-TE AM LEADER 
OIsOTHER INVESTIGATOR. TM=TEAM MEMBER) 


PI - O.E. BERG ..NASA- GS F C 

GREENOELT, MD 

OI - L. SECRETAN ..NASA-LARC 

HAMPTON. VA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO ( I > MEASURE THE COSMIC 
OUST FLUX DENSITY IN THE SOLAR SYSTEM.. <21 DETERMINE THE 
DISTRIBUTION OF COSMIC OUST CONCENTRATIONS IN THE EARTH'S 
ORBIT. (3) DETERMINE THE GRADIENT. FLUX DENSITY.- ANO SPEEO OF 
PARTICLES IN METEOR STREAMS. ANO (4) PERFORM AN IN-FLIGHT 
CONTROL EXPERIMENT ON THE RELIABILITY OF THE MICROPHONE AS A 
COSMIC DUST SENSOR. THE EXPERIMENT INSTRUMENTATION. WHICH WAS 
MOUNTED IN THE EQUATOR OF THE SATELLITE WITH ITS AXIS RADIAL 
TO THE SATELLITE SPIN AXIS FACING IN THE ECLIPTIC PLANE, 
CONSISTED OF A FRONT FILM-GRID SENSOR ARRAY ANO A REAR 
FILM-GRID SENSOR ARRAY. SPACED FIVE CM APART, AND AN 
ACOUS 1 I CAL impact plate upon WHICH THE REAR FILM WAS MOUNTED. 
THE SENSOR ARRAYS CONSISTED OF FOUR VERTICAL FILM STRIPS 
CROSSED BY FOUR HORIZONTAL GRID STRIPS TO FORM 16 FRONT AND 16 
REAR FILM-GRID ARRAYS (EACH 2.5 CM SO). CREATING 256 POSSIBLE 
COMBINATIONS. EACH GRIO STRIP ANO FILM STRIP WAS CONNECTED TO 
A SEPARATE OUTPUT AMPLIFIER WHOSE SIGNALS WERE USEO TO 
DETERMINE THE SEGMENT IN WHICH AN IMPACT OCCURRED. THE FRONT 
FILM SENSOR. WHICH WAS RECESSED THREE CM INTO THE EXPERIMENT 
HOUSING. CONSISTED OF AN 8-LAYER COMPOSITE* — 700-A PARYLENE 
ENCAPSULATION. 500-A COPPER. 300-A ALUMINUM. 3000-A PARYLENE 
SUBSTRATE. 300-A ALUMINUM. SOO-A COPPER. SUPPORT MESH. AND 

SOO-A PARYLENE ENCAPSULATION. EACH OF THE REAR SENSOR-ARRAY 
FILM STRIPS CONSISTED OF A 6O-MICR0N MOLY0OENUM SHEET CEMENTED 
TO A QUARTZ ACOUSTICAL SENSOR PLATE. THE OPERATION OF THE 
SENSORS WAS BASED ON TWO BASIC MEASURABLE PHENOMENA THAT OCCUR 

WHEN A HYPERVELOCITY PARTICLE IMPACTS ON A SURFACE (I) 

FORMAT I UN OF PLASMA ANO (2) TPANSFEP OF MOMENTUM. WHEN THE 

front film was penetrated by a particle, a t ime-of-flight 

4-MHZ ELECTRONIC CLOCK WAS ACTIVATEO. THE CLOCK WAS SHUT OFF 
WHEN The PARTICLE IMPACTED ON THE REAR FILM THUS MEASURING 
PARTICLE SPEED AND DIRECTION. THREE GENERAL COSMIC OUST 

PARTICLE TYPES WERE DETECTABLE (I) HIGH-ENERGY. 

MYPERVELOCI TY PARTICLES (GREATER THAN I ERG), WHICH PRODUCEO 
RESPONSES AT BOTH FRONT AND PEAR FILM SENSORS. (2) LOW-ENERGY. 
HYPERVELOCITY PARTICLES (LESS THAN I ERG). WHICH PRODUCED 
RESPONSES ONLY AT THE FRONT FILM SENSOR. ANO (3) RELATIVELY 
LARGE HIGH-VELOCITY PARTICLES (GREATER THAN 0.1 NANOGRAMS) 
WHICH COULD PASS THROUGH THE FRONT AND REAR FILM SENSOR ARRAYS 
WITHOUT GENERATING A DETECTABLE PLASMA BUT COULD STILL IMPART 
A MEASURABLE IMPULSE TO THE ACOUSTICAL SENSOR. THE ACOUSTICAL 
SENSORS WERE DESIGfCO TO PERFORM AN IN-FLIGHT STUDY ON THE 
RELIABILITY OF THE MICROPHONE AS A COSMIC OUST SENSOR IN 
ADDITION TO PERFORMING AS AN IMPACT SENSOR FOR THIS 
EXPERIMENT. IN-FLIGHT CALIBRATION WAS INITIATEO BY GROUND 
COMMAND, WHICH MONITORED THE EXPERIMENT ELECTRONICS IN 

ADDITION TO PROVIDING A CHECK ON THE PHYSICAL CONDITION OF THE 

PLASMA SENSORS. THE SENSORS WERE CALIBRATED PRIOR TO THE 
FLIGHT BY IMPACTS WITH IRON SPHERES RANGING IN MASS FROM 1 
NANOGRAM TO 0.1 PICOGRAM, ACCELERATED BY A 2-MV ELECTROSTATIC 
ACCELERATOR TO 2 TO 10 KM/SEC. THE MASSES. OENSITIES, AND 
SPEEDS, HOWEVER. WERE TOO NARROW IN RANGE TO PROVIDE ANY 
COMPREHENSIVE CALIBRATION WHEN USING REAL OATA. 

PIONEER 6. eshleman 

EXPERIMENT NAME- TWO-FREQUENCY BEACON RECEIVER 
NSSOC ID- 67-I23A-03 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/25/71. 

OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE! S>- IONOSPH. ♦ RADIO PHYSIC PLANETARY ATMOSPHERES 
PARTICLES ANO FIELDS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI = OTHER INVESTIGATOR. T K=TE AM MEMBER) 

PI - V.R. FSHLEM AN STANFORD U 

STANFORD . CA 

01 - T • A. CROFT STANFORD U 

STANFORD, CA 

01 - H.T. HOWARD STANFORD U 

STANFORD, CA 

01 - R.L. LEADA8RAND .....STANFORD RES INST 

MENLO PARK, CA 

01 - R . A . LONG STANFORD RES INST 

MENLO PARK, CA 


STANFORD U 
STANFORD. CA 

01 - F.L. SCARF TRW SYSTEMS GROUP 

REDONDO BEACH. CA 

EXPERIMENT BRIEF DESCRIPTION 

BOTH 423 . 3— MHZ ANO ITS 2/ I 7 SUBH ARMON I C 4 9. 8-MHZ SIGNALS 
WERE TRANSMITTED FROM A 46-M STEERABLE PARABOLIC ANTENNA AT 
STANFORD UNIVERSITY TO THE TWO-FREQUENCY RADIO RECEIVER ON THE 
SPACECRAFT. THE HIGH-FREQUENCY SIGNAL SERVED AS A REFERENCE 
SIGNAL SINCE ITS PROPAGATION TIME WAS NOT APPRECIABLY OELAYED. 
THE LOW-FREQUENCY SIGNAL WAS DELAYED IN PROPORTION TO THE 
TOTAL ELECTRON CONTENT IN THE PROPAGATION PATH. ON THE 
SPACECRAFT. A PHASE-LOCKED RECEIVER COUNTEO THE BEAT FREQUENCY 
ZERO CROSSINGS OF THE RECEIVED SIGNALS TO OBTAIN MEASUREMENTS 
OF PHASE-PATH DIFFERENCES. DIFFERENTIAL OELAY OF THE GROUP 
VELOCITY WAS ALSO OBSERVED. AND THESE VALUES WERE TELEMETERED 
TO THE GROUND STATION. FROM CALCULATED TOTAL ELECTRON CONTENT 
VALUES. THE IONOSPHERIC EFFECT (UP TO A SELECTED ALTITUDE 
OBTAINED FROM OTHER EXPERIMENTAL TECHNIQUES) COULD BE 
SUBTRACTED TO PRODUCE DATA DESCRIBING THE INTERPLANETARY 
ELECTRON CONTENT OF THE SOLAR WIND AND ITS VARIATIONS. FOR 
SIMILAR EXPERIMENTS COVERING OTHER TIME PERIOOS. SEE 

68—1 OOA— 03. 66-075A-04, 65-I0SA-04, AnD 67-060A-02. A MORE 

OETAILEO DESCRIPTION OF THE EXPERIMENT CAN BE FOUND IN JOURNAL 
OF GEOPHYSICAL RESEARCH, VOL 17, PP 332S-3327. AND IN RADIO 
SCIENCE. VOL 6. PP 55-63. 

— PIOJEER B* MCCRACKEN 

EXPERIMENT NAME- COSMIC-RAY ANISOTROPY 
NSSDC ID- 67-I23A-05 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 05/02/71. 

OSS OIVISION- PLANETARY PROGRAMS 
Dl SC IPLINE (S )— PARTICLES AND F1EL0S 

EXPERIMENT PERSONNEL ( P I = PR INC I PAL INVESTIGATOR, TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - K.G. MCCRACKEN U OF ADELAIDE 

ADELAIDE. AUSTRALIA 

OI - U.P. RAO PHYSICAL RESEARCH LAB 

AHMAOABED. INDIA 

01 - W.C. BARTLEY OF TEXAS. OALLAS 

DALLAS. TX 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF A CSI SCINTILLATOR ANO 
THREE SOLID-STATE TELESCOPES. THE CSI SCINTILLATOR WAS 
COLLIMATED BY AN ANTICOINCIDENCE PLASTIC SCINTILLATOR AND HAD 
A CONICAL APERTURE WITH A 38.2-DEG HALF-ANGLE. THE 
SCINTILLATOR LOOK DIRECTION WAS CENTERED IN THE ECLIPTIC 
PLANE. THREE SOLID-STATE DETECTORS WERE ORIENTED IN A FAN 
ARRANGEMENT WITH RESPECT TO A FOURTH SOLID-STATE DETECTOR. 
SUCH THAT EACH OF THE FIRST THREE DETECTORS FORMED A TELESCOPE 
WITH THE FOURTH 'DETECTOR. EACH OF THE THREE TELESCOPES THUS 
FORMED HAD AN ACCEPTANCE CONE OF 23-DEG HALF-ANGLE. THE MEAN 
VIEWING DIRECTIONS OF THE TELESCOPES WERE IN THE ECLIPTIC 
PLANE ANO 48 DEG ABOVE AND BELOW THAT PLANE, RESPECTIVELY. TWO 
CONCURRENT MODES OF COUNTING WERE EMPLOYED. IN THE FIRST MODE. 
COUNTS WERE ACCUMULATED IN EIGHT SEPARATE 4S-0EG INTERVALS 
OURING THE SPACECRAFT SPIN, WHILE. IN THE SECOND, 
SPIN-INTEGRATED COUNTS WERE ACOUIRED. IN THE FIRST MODE, THE 
SCINTILLATOR SEPARATELY MEASURED PARTICLES WITH ENERGIES IN 
THE RANGES 7.4 TO 21.5 MEV/NUCLEON ANO 19.7 TO 63.0 
MEV/NUCLEON (NO SPECIES DISCRIMINATION) WHILE EACH SOLIO-STATE 
TELESCOPE SEPARATELY MEASURED PROTONS IN THE ENERGY RANGES 3.3 
TO 3.6 MEV AND 3.6 TO 6.7 MEV. IN THE SECOND MODE, THE 
SCINTILLATOR SEPARATELY MEASURED PARTICLES IN SIX CONTIGUOUS 
ENERGY INTERVALS BETWEEN 4.5 AND 40 MEV/NUCLEON (INTERVAL 
LOWER LIMITS AT 4.5. 7.0. 9.6, 13. 21. AND 28 MEV/NUCLEON). 

WHILE EACH OF THE SOLIO-STATE T6LFSCOPES SEPARATELY MEASURED 
PROTONS IN THE ENERGY RANGES I TO 8. 1 TO S. 1 TO 3. AND 4 TO 
6 MEV AND ALPHA PARTICLES IN THE ENERGY RANGE 4 TO 8 MEV. 
OURING EACH 244-BIT MAIN TELEMETRY FRAME. TWO FIRST-MOOE 9-BIT 
ACCUMULATORS AND ONE SECOND-MODE 9-BIT ACCUMULATOR WERE READ 
OUT. INFLIGHT CALIBRATION OF THE SCINTILLATOR ANO OF SOME OF 
THE ELECTRONICS WAS PERFORMED OAILY. SEE BUKATA ET AL . IEEE 
TRANS. NUC. SCI., NS— 17, 18-24. 1970, FOR A MORE DETAILED 

EXPERIMENT DESCRIPTION. 

PIONEER 8. NESS 

EXPERIMENT NAME- SINGLE-AXIS MAGNETOMETER 
NSSOC ID- 67—1 23 A— 0 I 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 05/02/71. 

OSS OIVISION- PLANETARY PROGRAMS 
DISCIPLINED)- PARTICLES AND FIELOS 

EXPERIMENT PERSONNEL ( P I =PR INC I PAL INVESTIGATOR. TL = TEAM LEADER 
01 MOTHER INVE.ST1 GATOR. TMssTEAM MEMBER) 


P I - N.F. NESS NASA-GSFC 

GREENBELT. MO 

OI - S.C. CANTARANO OF POME 

ROME. ITALY 

OI - F. MARI AN I U OF AQUILA 

AQU1L*. ITALY 
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experiment BRIEF DESCRIPTION 

A SINGLE. BOOM-MOUNTED UNIAXIAL FLUXGATE MAGNETOMETER. 
•ITH MODE-DEPENDENT RANGES OF PLUS OR MINUS 32 GAMMAS AND PLUS 
OR MINUS 96 GAMMAS AND CORRESPONDING RESOLUTIONS OF PLUS OR 
MINUS 0.125 GAMMA AND PLUS OR MINUS 0.375 GAMMA • OBTAINED A 
VECTOR MAGNETIC FIELD MEASUREMENT BY MEANS OF THREE 

MEASUREMENTS TAKEN AT EQUAL TIME INTERVALS DURING EACH 
SPACECRAFT SPIN PERIOD C APPROX IMATEL Y 1 SEC I . AT TELEMETRY BIT 
RATES LESS THAN OR EQUAL TO 16 BPS. AVERAGES WERE COMPUTED ON 
BOARD FOR TRANSMISS ICW TO EARTH. 

-— PIONEER 8, WEBBER • 

experiment name* cosmic-ray gradient detector 
NSSDC ID- 67-I23A-06 

Last reported state- launched and operating normally 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 05/02/71. 


EACH E/0 STEP. AT THE LOW BIT RATES (64. 16. AND 8 BPS). THE 
MAXIMUM FLUX MODE WAS USED AT EACH E/Q STEP FOLLOWED BY EITHER 
(1) FOR IONS. A POLAR SCAN AND AN AZIMUTHAL SCAN AT THAT E/0 
STEP WHERE THE PEAK FLUX MEASUREMENT DURING THE MAXIMUM FLUX 
MODE WAS OBTAINED. OR C2) FOR ELECTRONS, A POLAR SCAN AND AN 
AZIMUTHAL SCAN AT E/O = 100 V. tN THE MAXIMUM FLUX MODE, ONLY 
THE CENTRAL COLLECTOR WAS OBSERVEO, AND THE PEAK FLUX OBTAINED 
AND THE AZIMUTHAL DIRECTION (TO 2- 1 3/1 6 DEG I OF THE 
OBSERVATION WERE REPORTED. A COMPLETE SET Or MEASUREMENTS 
CONSISTED OF SEVEN SETS OF ION MEASUREMENTS (AT EACH E/Q 
STEPS) AND ONE SET OF ELECTRON MEASUREMENTS (AT EACH E/Q 
STEPS). AT THE HIGH BIT RATES (512 AND 256 BPS) ONE SET OF ION 
MEASUREMENTS TOOK 62 SEC ANO ONE SET OF ELECTRON MEASUREMENTS 
30 SEC. AT THE LOW BIT RATES (6*. 16. AND 8 BPS). ONE SET OF 
ION MEASUREMENTS TOOK 37 SEC AND ONE SET OF ELECTRON 
MEASUREMENTS 28 SEC. AT 64 BPS. A COMPLETE SET OF MEASUREMENTS 
(SEVEN IONS PLUS ONE ELECTRON) WAS TAKEN AND TELEMETERED EVERY 
402.5 SEC. AT 16 BPS. IT TOOK 1610 SEC AND AT 8 RPS. IT TOOK 
3220 SEC. 


OSS OI VISION- PLANETARY PROGRAMS 
O I SC I PL INE( SI— PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( PI=PR I NC t PAL INVESTIGATOR. TL=TEAM LEADER 
Q I=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI * W.R. WEBBER ...U OF NEW HAMPSHIRE 

DURHAM, NH 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT UTILIZED A TELESCOPE COMPRISED OF FIVE 
SOLID-STATE SENSORS, A CERENKOV DETECTOR. ANO AN 
ANTICOINCIDENCE SHIELD. THE TELESCOPE AXIS WAS PERPENDICULAR 
TO THE SPACECRAFT SPIN AXIS. AS DETERMINED BY TWO COINCIDENCE 

modes and electronic discrimination of sensor output pulses. 

PARTICLES MEASURED WERE ELECTRONS IN THREE CONTIGUOUS ENERGY 

intervals between 0.34 and 8.4 mev. protons in six contiguous 

ENERGY INTERVALS BETWEEN 3.49 AND 64.3 MEV (ONE OF FIVE COUNT 
RATES WAS DUE TO THE SUM OF COUNTS IN TWO NONCONTIGUOUS ENERGY 
INTERVALS). AND ALPHA PARTICLES IN FOUR CONTIGUOUS ENERGY 
INTERVALS BETWEEN 6.64 AND 64. 1 MEV/NUCLEON (ONE OF THREE 
COUNT RATES WAS DUE To THE SUM OF COUNTS IN TWO NONCONTIGUOUS 

energy intervals) - a thiro coincidence mode measured the sum 

OF COUNTS DUE TO ELECTRONS ABOVE 0,6 MEV AND NUCLEI ABOVE 14 
MEV/NUCLEON. A FOURTH COINCIDENCE MODE MEASURED THE SUM OF 
NUCLEI ABOVE 42 MEV/NUCLEON AND ELECTRONS ABOVE 5.1 MEV. 
SPACECRAFT SPIN-INTEGRATED DIRECTIONAL FLUXES WERE MEASURED IN 
The VARIOUS MODES. ACCUMULATION TIMES AND REAOOUT INTERVALS 
WERE DEPENDENT ON THE TELEMETRY BIT RATE AND WERE TYPICALLY IN 
TENS OF SECONDS. IN ALL CASES, THEY WERE LONGER THAN THE 
SPACECRAFT SPIN PERIOD. THE EXPERIMENT FUNCTIONED WELL DURING 
THE SPACECRAFT LIFETIME. ALTHOUGH AT LOW TELEMETRY BIT RATES. 
ACCUMULATOR SATURATION RENDERED SOME COUNTING MOOES TO BE OF 
NO VALUE. FOR FURTHER DETAILS, SEE J. 6EOPHYS RES. VOL 76. P 
1605. 1971. 

PIONEER 8. WOLFE 

Experiment name- electrostatic analyzer 

NSSDC ID- 67-I23A-02 

LAST REPORTEO STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/25/71. 

QSS DIVISION- PLANETARY PROGRAMS 

OJSCIPL INE( S)— IONOSPHERES PARTICLES AND FIELDS 

Experiment personnel <p i=principal investigator, tl=team leader 

0I=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - J.H. WOLFE .............. .NASA— ARC 

MOFFETT FIELD. CA 

OI - D.D. MCKIBBIN NASA-ARC 

MOFFETT FIELD. CA 

Experiment brief description 

A TRUNCATED HEM ISPHER IC AL ELEC TROSTA T IC ANALYZER 

I 1 20— DEG TOTAL PARALLEL PLATE CURVATURE) WITH THREE CONTIGUOUS 
Current collectors was used to study the oirectional intensity 

OF THE ELECTRONS AND POSITIVE IONS IN THE SOLAR WIND. IONS 
WERE DETECTED IN 30 LOGARITHMICALLY EQUISPACEO ENERGY PER UNIT 

Charge ie/q> steps from iso to 15*000 v. there was an electron 

MODE OF OPERATION IN WHICH ELECTRONS WERE MEASURED IN 14 

Logarithmically equispaced e/q steps ranging from 12 to 1000 
V. there was also a zero e/q. or background, step, in 
OPERATION. THE ELECTRONS WERE MEASURED FIRST. THEN BACKGROUND. 
And then the ions, the three collectors measured particles 
Incident from three different contiguous angular intervals 
relative to the spacecraft equatorial plane (same as the 

ECLIPTIC- PLANE). TWO COLLECTORS MEASURED FLUX FROM 10 TO 85 
OEG ON EITHER SIDE OF THE SPACECRAFT EQUATORIAL PLANE. AND THE 
THIRD MEASURED FLUX IN A 20-DEG INTERVAL CENTERED ON THE 
SPACECRAFT EQUATORIAL PLANE. AS THE SPACECRAFT WAS SPINNING, 
FLUXES WERE MEASURED IN 23 POSSIBLE 2- 1 3/ 1 6-DEG-W 1 DE AZIMUTHAL 
ANGULAR SECTORS. SEVENTEEN OF THESE SECTORS WERE CONTIGUOUS 
ANO BRACKETED THE SOLAR DIRECTION (AS DETERMINED BY 
REFERENCING THE NORMAL TO THE INSTRUMENT APERTURE TO THE SPACE 
SUN SENSOR PULSE). THE REMAINING SIX SECTORS WERE WIDELY 
SPACED. THE INSTRUMENT HAD THREE MODES OF DATA COLLECTION - 
POLAR SCAN. AZIMUTHAL SCAN, AND MAXIMUM FLUX. AT THE TwO 
HIGHEST BIT RATES (512 ANO 2S6 BPS) THE POLAR SCAN MOOE WAS 
ALTERNATED WITH THE AZIMUTHAL SCAN MODE AT EACH E/Q STEP. IN 
THE POLAR SCAN MODE, ALL THREE COLLECTORS WERE OBSERVED. ANO 
THE PEAK FLUX OBTAINED AND THE AZIMUTHAL DIRECTION (TO 2-13/16 
DEG) OF THE OBSERVATION WERE REPORTED FOR EACH COLLECTOR. IN 
THE AZIMUTHAL SCAN MODE, THE PEAK FLUX OBSERVED IN THE 23 
AZIMUTHAL SECTORS WAS RECORDED FOR THE CENTRAL COLLECTOR AT 


**************************** PIONEER 9 *********************** 


SPACECRAFT COMMON NAME- PIONEER 9 
ALTERNATE NAMES- PIONEER-D. PL-684K 
03533 

NSSDC ID- 68-1 00 A 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 05/19/69. 

LAUNCH DATE- I 1/08/68 SPACECRAFT WEIGHT- 147. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSS 


INITIAL ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC 
ORBIT PERIOD- 297.6 OAYS 
PERI APS IS— 0.7542 AU RAD 

RECENT ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC 
ORBIT PERIOD- 297.6 OAYS 
PERI APSIS- 0.7542 AU RAD 


EPOCH DATE- 11/08/68 
INCLINATION- .086509 DEG 
APO APS I S— 0.9905 AU RAO 


EPOCH DATE- 11/08/68 
INCLINATION- .086509 DEG 
APOAPSIS- 0.9905 AU RAO 


SPACECRAFT PERSONNEL (PM=PROJECT MANAGER 
MG= PROGR AM MANAGER 

PM - C.F. HALL NASA-ARC 

MOFFETT FIELD. CA 

PS - J.H. WOLFE ..NASA-ARC 

MOFFETT FIELD, CA 

MG - F.D. KOCHENDORFER NASA HEADQUARTERS 

WASHINGTON, DC 

SC - A .G . OOP NASA HEADQUARTERS 

WASHINGTON, DC 


PS=PROJECT SCIENTIST. 
SC=PROGRAM SCIENTIST) 


SPACECRAFT BRIEF DESCRIPTION 

PIONEER 9 WAS THE FOURTH IN A SERIES OF SOL AR- OR B 1 TI NG, 
SPIN-STABILIZED. AND SOLAR-CELL AND BATTERY-POWERED SATELLITES 
DESIGNEO TO OBTAIN MEASUREMENTS OF INTERPLANET ARY PHENOMENA 
FROM WIDELY SEPARATED POINTS IN SPACE ON A CONTINUING BASIS. 
THE SPACECRAFT CARRIED EXPERIMENTS TO STUDY THE POSITIVE IONS 
AND ELECTRONS IN THE SOLAR WIND. THE INTERPLANETARY ELECTRON 
DENSITY (RADIO PROPAGATION EXPERIMENT), SOLAR AND GALACTIC 
COSMIC RAYS. THE INTERPLANETARY MAGNETIC FIELD. COSMIC OUST, 
AND ELECTRIC FIELDS. ALSO, A NEW CODING PROCESS WAS 

IMPLEMENTED FOR PIONEER 9. ITS MAIN ANTENNA WAS A HIGH-GAIN 
DIRECTIONAL ANTENNA. THE SPACECRAFT WAS SP I N- ST AB IL I ZEO AT 
ABOUT 60 RPM, AND THE SPIN AXIS WAS PERPENDICULAR TO THE 
ECLIPTIC PLANE ANO POINTED TOWARD THE SOUTH ECLIPTIC POLE. BY 
GROUND COMMAND. ONE OF FIVE BIT RATES, ONE OF FOUR OATA 
FORMATS. AND ONE OF FOUR OPERATING MOOES COULO BE SELECTED. 
THE FIVE BIT RATES WERE 512. 256, 64, 16, AND 8 BPS. THREE OF 
THE FOUR DATA FORMATS CONTAINED PRIMARILY SCIENTIFIC OATA AND 
CONSISTED OF THIRTY-TWO 7-BIT WORDS PER FRAME. ONE SCIENTIFIC 
DATA FORMAT WAS USEO AT THE TWO HIGHEST BIT RATES, ANOTHER WAS 
USED AT THE THREE LOWEST BIT RATES. ANO THE THIRD CONTAINED 
DATA FROM ONLY THE RADIO PROPAGATION EXPERIMENT. THE FOURTH 
DATA FORMAT CONTAINED MAINLY ENGINEERING DATA. THE FOUR 
OPERATING MODES WERE REAL TIME. TELEMETRY STORE. OUTY CYCLE 
STORE. AND MEMORY READOUT. IN ThE REAL-TIME MODE. OATA WERE 
SAMPLEO AND TRANSMITTED DIRECTLY (WITHOUT STORAGE) AS 
SPECIFIED BY THE DATA FORMAT AND BIT RATE SELECTED. IN THE 
TELEMETRY STORE MODE. DATA WERE STORED AND TRANSMITTED 

SIMULTANEOUSLY IN THE FORMAT ANO AT THE SIT RATE SELECTED. IN 
THE DUTY CYCLE STORE MODE. A SINGLE FRAME OF SCIENTIFIC OATA 
WAS COLLECTED AND STORED AT A RATE OF 512 BPS. THE TIME PERIOO 
BETWEEN WHICH SUCCESSIVE FRAMES WERE COLLECTED AND STORED 
COULD BE VARIED BY GROUND COMMAND BETWEEN 2 AND 17 MIN TO 
PROVIDE PARTIAL DATA COVERAGE FOR PERIODS OF UP TO 19 HR. AS 
LIMITED BY THE BIT STORAGE CAPACITY. IN THE MEMORY READOUT 
MODE. DATA WERE READ OUT AT WHATEVER BIT QATE WAS APPROPRIATE 
TO THE SATELLITE DISTANCE FROM THE EARTH. THE BIT RATE FOR THE 
MAJORITY OF THE DATA WAS 512 BPS FROM NOVEMBER 8. 1968, TO 
JANUARY 15. 1969. 256 BPS FROM JANUARY 16. 1969, TO JANUARY 
29. 1969, 64 BPS FROM JANUARY 30, 1969 TO MARCH 27, 1969, AND 

16 OR 8 BPS THEREAFTER. HIGHER BIT RATES WERE USEO WHEN THE 
SPACECRAFT WAS TRACKED BY THE 64-CM ANTENNA, BUT THE DATA 
COVERAGE BY THIS ANTENNA WAS LOW. THE DATA COVERAGE AVERAGED 
CLOSE TO 100 PERCENT FOR THE FIRST 29 WEEKS AFTER LAUNCH. 
AFTER THIS, DATA COVERAGE DROPPED TO CLOSE TO 50 PERCENT UNTIL 
DECEMBER 1969. AND IT VARIED BETWEEN 10 AND 30 PERCENT THROUGH 
JULY 1971. ALMOST NO OATA WERE ACQUIRED BETWEEN JULY 1971 AND 
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JUNE 19/2. FOR THE NEXT 10 MONTHS COVERAGE HAS TYPICALLY 
BETWEEN 10 AND 30 PERCENT, WITH 100 PERCENT COVERAGE FOR THE 
MAJOR SOLAR ACTIVE PERIOD OF AUGUST 1972. FROM APRIL 1973 
THROUGH FEBRUARY 1974 PERCENT COVERAGE AVERAGED 5 PERCENT. 

PIONEER 9. BERG 

EXPERIMENT NAME- COSMIC OUST DETECTOR 

NSSDC ID- 68-100A-04 

LAST REPORTEO STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 05/19/69. 

OSS DIVISION- PLANETARY PROGRAMS 

01 SC IPLINEI SI- PLANETARY ATMOSPHERES PLANETOLOGY 
INTERPLANETARY OUST 

EXPERIMENT PERSONNEL < P 1 = PR I NC I PAL INVESTIGATOR, TL=TEAM LEADER 
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - O.E. BERG ..NASA-GSFC 

GREENBELT, MO 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO (1) MEASURE THE COSMIC 
OUST FLUX DENSITY IN tHE SOLAR SYSTEM, (2) DETERMINE THE 
DISTRIBUTION OF COSMIC OUST CONCENTRATIONS IN ThE EARTH'S 
ORBIT, ( 3 ) DETERMINE THE GRADIENT, FLUX DENSITY, AND SPEED OF 
PARTICLES IN METEOR STREAMS. AND (4) PERFORM AN IN-FLIGHT 
CONTROL EXPERIMENT ON THE RELIABILITY OF THE MICROPHONE AS A 
COSMIC OUST SENSOR. THE EXPERIMENT INSTRUMENTATION WAS 
IDENTICAL TO THAT CARRIED ON PIONEER 8, CONSISTING ESSENTIALLY 
OF TWO THIN FILM-GRID DETECTORS ( SEPARATED BY A DISTANCE OF 5 
CM) THAT PRQOUCEO AN SLFCTR ICAL SIGNAL WHEN THE FILM WAS 
PENETRATED BY A M ICROMETEOROI D. EACH FILM HAD A SENSITIVE AREA 
OF 100 SO CM ANO WAS COMPOSED OF 16 SEGMENTS THAT PPOVIDED 
BOTH THE DIRECTION AND THE TIME OF FLIGHT NEEDED FOR THE 
METEOROIO TO TRAVERSE THE 5-CM DISTANCE BETWEEN THE FRONT FILM. 
AND REAR FILM SENSOR. THE COMBINED RESULTS OF THE PIONEER 8 
AND 9 COSMIC OUST EXPERIMENTS LENT STRONG SUPPORT TO THE 
HYPOTHESIS THAT ThE BULK OF METEOROID DUST IS OF COMETARY 
ORIGIN. 

PIONEER 9. ESHLEMAN 

EXPERIMENT NAME- TWO-FREQUENCY BEACON RECEIVER 
NSSDC ID- 68— 100A— 03 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 05/19/69. 

OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE! SI- PARTICLES AND FIELDS PLANETARY ATMOSPHERES 

I0NDSPH. RADIO PHYSIC 

EXPERIMENT PERSONNEL ( P I = PR I NC I PAL INVESTIGATOR, TL=T EAM LEADER 
O I = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - V.R. ESHLEMAN STANFORD U 

STANFORD. CA 

01 - T.A. CROFT STANFORD U 

STANFORD. CA 

01 - H.T. HOWARD STANFORD U 

STANFORD. CA 

01 - R.L. LEADABRANO STANFORD RES INST 

MENLO PARK, CA 

01 - R • A • LONG STANFORD RES INST 

MENLO PARK. .CA 

OI - A.M, PETERSON STANFORD U 

STANFORD. CA 

EXPERIMENT BRIEF DESCRIPTION 

BOTH 423 • 3- MHZ AND ITS 2/17 SUBHARMONIC 49.8-MHZ SIGNALS 
WERE TRANSMITTED FROM A 46-M STEERABLE PARABOLIC ANTENNA AT 
STANFORD UNIVERSITY TO THE TWO-FREQUENCY RADIO RECEIVER ON THE 
SPACECRAFT. THE HIGH-FREQUENCY SIGNAL SERVEO AS A REFERENCE 
SIGNAL SINCE ITS PROPAGATION TIME WAS NOT APPRECIABLY DELAYED. 
THE LOW-FREQUENCY SIGNAL WAS DELAYED IN PROPORTION TO ThE 
TOTAL - ELECTRON CONTENT IN THE PROPAGATION PATH. ON THE 
SPACECRAFT, A PHASE-LOCKED RECEIVER COUNTED THE BEAT FREQUENCY 
ZERO CROSSINGS OF THE RECEIVED SIGNALS TO OBTAIN MEASUREMENTS 
OF PHASE-OATH DIFFERENCES. DIFFERENTIAL DELAY OF THE GROUP 
VELOCITY WAS ALSO OBSERVED. AND THESE VALUES WERE TELEMETERED 
TO THE GROUND STATION ANO USED TO CALCULATE THE TOTAL ELECTRON 
CONTENT. THE IONOSPHERIC CONTRIBUTION (UP TO A SELECTED 
ALTITUDE OBTAINED FROM OTHER EXPERIMENTAL TECHNIQUES) COULD 8E 
SUBTRACTED TO PRODUCE DATA DESCRIBING THE INTERPLANETARY 
ELECTRON CONTENT OF THE SOLAR WIND AND ITS VARIATIONS. FOR 
SIMILAR EXPERIMENTS FOR OTHER TIME PERIODS SEE 67-123A-03. 
66— 0 75 A— 04 , 65-105A-04. AND 67-060A-02. A MORE DETAILED 

DESCRIPTION OF THE EXPERIMENT CAN BE FOUND IN JOURNAL OF 
GEOPHYSICAL RESEARCH. VOL. 17, PP . 3325-3327. AND IN RAOIO 

SCIENCE, VOL. 6., PP. 55-63. 

pioneer 9 . mccracken 

EXPERIMENT NAME- COSMIC-RAY ANISOTROPY 
NSSDC ID- 68 -IOOA-O 5 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 05/19/69. 

OSS DIVISION- PLANETARY PROGRAMS 
DISC IPLINE! S)- PARTICLES AND FIELDS 


EXPERIMENT PERSONNEL C P l =PR INC I PAL I NVE ST t G ATOR. TL=TEAM LEADER 
O I =OTHER INVESTIGATOR, T N=TEAM MEMBER) 

PI ~ K.G. MCCRACKEN ....U OF ADELAIDE 

ADELAIDE . AUSTRAL I A 

OI - U.R • RAO PHYSICAL RESEARCH LAB 

AHMADA8ED. INDIA 

OI - W.c. BARTLEY ...U OF TEXAS. DALLAS 

OALLAS, TX 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF A CSI SCINTILLATOR AND 
THREE SOLID-STATE TELESCOPES. THE CSI SCINTILLATOR WAS 
COLLIMATED BY AN ANT ICO INCI O ENCE PLASTIC SCINTILLATOR AND HAD 
A CONICAL APERTURE WITH A 38.2-DEG HALF-ANGLE. THE 

SCINTILLATOR LOOK DIRECTION WAS CENTERED IN THE ECLIPTIC 
PLANE. THREE SOLID-STATE DETECTORS WERE ORIENTED IN A FAN 
ARRANGEMENT WITH RESPECT TO A FOURTH SOLID-STATE OETECTOR SUCH 
THAT EACH OF THE FIRST THREE DETECTORS FORMED A TELESCOPE WITH 
THE FOURTH DETECTOR. EACH OF THE THREE TELESCOPES THUS FORMED 
HAD AN ACCEPTANCE CONE OF 23-DEG HALF-ANGLE. THE MEAN VIEWING 
DIRECTIONS OF THE TELESCOPES WERE IN THE ECLIPTIC PLANE AND 48 
DEG ABOVE AND BELOW THAT PLANE. RESPECTIVELY. TWO CONCURRENT 
MODES OF COUNTING WERE EMPLOYED. IN THE FIRST MODE, COUNTS 
WERE ACCUMULATED Is EIGHT SEPARATE 45-OEG INTERVALS DURING THE 
SPACECRAFT SPIN. WHILE. IN THE SECOND, SPIN-INTEGRATED COUNTS 
WERE . ACQUIRED. IN THE FIRST MODE, THE SCINTILLATOR SEPARATELY 
MEASURED PARTICLES WITH ENERGIES IN THE RANGES 7.4 TO 21.5 
MEV/NUCLEON AND 19.7 TO 63.0 MEV/NUCLEON (NO SPECIES 
DISCRIMINATION) WHILE EACH SOLID-STATE TELESCOPE SEPARATELY 
MEASURED PROTONS IN THE ENERGY RANGES 3.3 TO 3.6 MEV ANO 3.6 
TO 6.7 MEV. IN THE SECOND MODE. THE SCINTILLATOR SEPARATELY 
MEASURED PARTICLES IN SIX CONTIGUOUS ENERGY INTERVALS BETWEEN 
4.5 AND 40 MEV/NUCLEON (INTERVAL LOWER LIMITS AT 4.5. 7.0. 
9.6, 13, 21. AND 28 MEV/NUCLEON). WHILE EACH OF THE 

SOLID-STATE TELESCOPES SEPARATELY MEASUREO PROTONS IN THE 
ENERGY RANGES 1 TO 8. 1 TO 5, 1 TO 3, AND 4 TO 6 MEV AND ALPHA 

PARTICLES IN THE ENERGY RANGE 4 TO 8 MEV. DURING EACH 224-BIT 

main telemetry frame, two first-mode 9-bit accumulators and 

ONE SECOND-MODE 9-BIT ACCUMULATOR WERE READ OUT. INFLIGHT 
CALIBRATION' OF THE SCINTILLATOR AND OF SOME OF THE ELECTRONICS 
WAS PERFORMED DAILY. SEE BUKATA ET AL . IEEE TR AN$ . NUC . SCI.. 
NS— 17. PP. 10-24, 1970, FOR A MORE DETAILED EXPERIMENT 

DESCRIPTION. 

PIONEER 9 , SCARF — - — — - — 

EXPERIMENT NAME- PLASMA WAVE DETECTOR 
NSSDC ID- 68-I00A-07 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION PATE SINCE 05/19/69. 

OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINEISI- IONOSPH. ♦ RADIO PHYSIC 

EXPERIMENT PERSONNEL ( PI =PP INC l PAL INVESTIGATOR, TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - F.L. SCARF TRW SYSTEMS GROUP 

REDONDO BEACH, CA 

OI - I.M. GREEN TRW SYSTEMS GROUP 

REOONDO BEACH, CA 

OI - G.M, CROOK TRW SYSTEMS GROUP 

REDONDO BEACH, CA 

OI - R.W. FREDERICKS TRW SYSTEMS GROUP 

REDONDO BEACH. CA 

EXPERIMENT BRIEF DESCRIPTION 

ELECTROSTATIC AND ELECTROMAGNETIC PLASMA WAVES WERE 
MEASURED IN THE SOLAR WIND NEAR 1 AU USING AN UNBALANCED 
ELECTRIC DIPOLE ANTENNA. THE 423-WHZ STANFORD UNIVERSITY 
ANTENNA, WHICH SERVED AS THE SENSOR. WAS CAPACITIVELY COUPLED 
TO THREF TELEMETRY CHANNELS. CHANNEL I WAS A 15-PERCENT 
BANDPASS FILTER CENTERED AT 400 HZ. CHANNEL 2 WAS A 15-PERCENT 
BANDPASS FILTER CENTERED AT 30 KHZ. THESE CHANNELS WERE EACH 
SAMPLED 64 TIMES PER TELEMETRY SEQUENCE. CHANNEL 3 WAS A 
BROADBAND 100-HZ TO 100-KHZ CHANNEL. THE BROADBAND CHANNEL WAS 
FED INTO A COUNT RATE METER THAT MEASUREO THE NUMBER OF 
POSITIVE GOING PULSES PER UNIT TINE HAVING AMPLITUDES LARGE 
ENOUGH TO CROSS THE PRESENT TRIGGER LEVEL. THE TRIGGER LEVEL 
WAS VARIED THROUGH EIGHT STEPS EIGHT TIMES PER TELEMETRY 
SEQUENCE. THE TRIGGER LEVELS, TOGETHER WITH THE COUNT RATE AT 
EACH LEVEL. GAVE A MEASURE OF THE BROADBAND POWER SPECTRUM. 
THE TELEMETRY SEQUENCE WAS REPEATED OVER TIME INTERVALS FROM 7 
MIN 28 SEC TO 472 MIN 52 SEC. WITH MOST OF THE OATA OBTAINED 
AT 59 MIN 44 SEC PER TELEMETRY SEQUENCE DURING THE FIRST YEAR 
OF ACQUISITION. THIS IMPLIES THAT ONE 8-STEP PULSE HEIGHT 
ANALYSIS AND EIGHT 400-HZ ANO 30-KHZ MEASUREMENTS WERE MAOE 
EVERY 7 MIN 28 SEC. 

PIONEER 9, SONETT — 

EXPERIMENT NAME- THREE-AXIS MAGNETOMETER 
NSSDC ID- 68 — 1 0 0 A— 0 1 

LAST REPORTEO STATE- LAUNCHED ANO OPERATING NORMALLY 

AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 05/19/69. 

OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINED )- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - C.P. SONETT ......U OF ARIZONA 

TUCSON, AZ 
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01 - D.S 


COLBURN 


NASA-ARC 

MOFFETT FIELD. CA 

EXPERIMENT BRIEF DESCRIPTION 

A BOOM-MOUNTED. TR I AXIAL FLUXGATE MAGNETOMETER MAS USED 
TO STUOY THE INTERPLANETARY MAGNETIC FIELO AND ITS 

FLUCTUATIONS- THE SENSORS MERE ORTHOGONALLY MOUNTED WITH ONE 
AXIS PARALLEL TO THE SPACECRAFT SPIN AXIS- UPON COMMAND. A 
MOTOR INTERCHANGED A SENSOR IN THE SPIN PLANE WITH THE SENSOR 
ALONG THE SPIN AXIS. ENABLING INFLIGHT DETERMINATION OF ZERO 
LEVELS. EVERY 24 . THE INSTRUMENT WAS COMMANDED INTO A 

SELF— CAL I BRATE SEQUENCE. AND THIS WAS OFTEN REPEATED AFTER THE 
SENSORS WERE FL I PPED - THE INSTRUMENT. WHICH MAD A DYNAMIC 
RANGE OF PLUS OR MINUS 200 GAMMAS WITH A RESOLUTION OF PLUS OR 
MINUS 0-2 GAMMA. WAS CAPABLE OF INFLIGHT DEMODULATION OF THE 
SIGNALS RECEIVED FROM ThE TWO SENSORS IN THE SPIN PLANE. EACH 
MAGNETIC FIELD COMPONENT WAS DIGITIZED INTO A I0-8IT TELEMETRY 
WORD. NINE MAGNETIC FIELD COMPONENTS. COMPRISING THREE 
MAGNETIC FIELD VECTORS. WERE TRANSMITTED IN EACH SPACECRAFT 
TELEMETRY FRAME. 

— -- PIONEER 9. WEBBER 

EXPERIMENT NAME- COSMIC-RAY TELESCOPE 
NSSDC ID- 68-100A-06 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 05/19/69. 

OSS DIVISION- PLANETARY PROGRAMS 
DISC IPL INE< SI- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR I NC IPAL INVESTIGATOR. TL*TEAM LEADER 
- OI*OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - W.R. WEBBER ... ... ....•'•••U OF NEW HAMPSHIRE 

DURHAM. NH 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT UTILIZED A TELESCOPE COMPRISED OF FIVE 
SOLID-STATE SENSORS, A CERENKOV DETECTOR, AND AN 
ANTICOINCIDENCE SHia_D. THE TELESCOPE AXIS WAS PERPENDICULAR 
TQ THE SPACECRAFT SPIN AXIS. AS DETERMINED BY TWO COINCIDENCE 
MODES AND ELECTRONIC DISCRIMINATION OF SENSOR OUTPUT PULSES. 
PARTICLES MEASURED WERE ELECTRONS IN THREE CONTIGUOUS ENERGY 
INTERVALS BETWEEN 0.31 AND 5.1 MEV. PROTONS -IN FIVE CONTIGUOUS 
ENERGY INTERVALS BETWEEN 2.2 AND 42 MEV, AND ALPHA PARTICLES 
IN THOSE CONTIGUOUS ENERGY INTERVALS BETWEEN 5.8 AND 42 
MEV/NUCLEON. A THIRD COINCIDENCE MODE MEASURED THE SUM OF 
COUNTS DUE TO ELECTRONS ABOVE 0.6 MEV AND NUCLEI ABOVE 14 
MEV/NUCLEON. A FOURTH COINCIDENCE MODE MEASUREO THE SUM OF 
NUCLEI ABDVE 42 MEV/NUCLEON AND ELECTRONS ABOVE 5.1 MEV. 
SPACECRAFT SPI N-I NTEGRAT £0 DIRECTIONAL FLUXES WERE MEASURED IN 
THE VARIOUS MODES. ACCUMULATION TIMES AND READOUT INTERVALS 
WERE DEPENDENT ON THE TELEMETRY BIT RATE AND WERE TYPICALLY IN 
TENS OF SECONDS. IN ALL CASES. THEY WERE LONGER THAN THE 
SPACECRAFT SPIN PERIOD. AT THE PRESENT LOW TELEMETRY BIT 
RATES. THE DATA ARE RATHER SPARSE. 

PIONEER 9, WOLFE 

EXPERIMENT NAME- ELECTROSTATIC ANALYZER 
NSSDC ID- 68-I00A-02 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 05/19/69. 

OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE! S>- IONOSPHERES PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TE AM LEADER 
0 1 = OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - J.H. WOLFE NASA-ARC 

MOFFETT FIELD. CA 

Ol - D.O. MCKIBBIN NASA-ARC 

MOFFETT FIELO. CA 

EXPERIMENT BRIEF DESCRIPTION 

A TRUNCATED HEMISPHERICAL ELECTROSTATIC ANALYZER 
I 1 20— DEG TOTAL PARALLEL PLATE CURVATURE) WITH THREE CONTIGUOUS 
CURRENT COLLECTORS WAS USED TO STUDY THE DIRECTIONAL INTENSITY 
OF THE ELECTRONS AND POSITIVE IONS IN THE SOLAR WIND. IONS 
WERE DETECTED IN 30 LOGARITHMICALLY EQUISPACED ENERGY PER UNIT 
CHARGE CE/Q) STEPS FROM 150 TO 15.000 V. THERE WAS AN ELECTRON 
MODE OF OPERATION IN WHICH ELECTRONS WERE MEASURED IN 14 
LOGARITHMICALLY EQUISPACED E/Q STEPS RANGING FROM 12 TO 1000 
V. THERE WAS ALSO A ZERO E/O. OR BACKGROUND, STEP. IN 
OPERATION. THE ELECTRONS WERE MEASURED FIRST, THEN BACKGROUND. 
AND THEN THE IONS. THE THREE COLLECTORS MEASURED PARTICLES 
INCIDENT FROM THREE DIFFERENT CONTIGUOUS ANGULAR INTERVALS 
RELATIVE TO THE SPACECRAFT EQUATORIAL PLANE (SAME AS THE 
ECLIPTIC PLANE). TWO COLLECTORS MEASURED FLUX FROM 10 TO 85 
DEG ON EITHER SIDE DF THE SPACECRAFT EQUATORIAL PLANE. AND THE 
THIRD MEASURED FLUX IN A 20-0EG INTERVAL CENTERED ON THE 
SPACECRAFT EQUATORIAL PLANE. AS THE SPACECRAFT WAS SPINNING, 
FLUXES WERE MEASURED IN 23 POSSIBLE 2- 1 3/ 1 6-DEG-W I OE AZIMUTHAL 
ANGULAR SECTORS. SEVENTEEN OF THESE SECTORS WERE CONTIGUOUS 
AND BRACKETED THE SOLAR DIRECTION (AS DETERMINED BY 
REFERENCING THE NORMAL TO THE INSTRUMENT APERTURE TO THE SPACE 
SUN SENSOR PULSE). THE REMAINING SIX SECTORS WERE WIDELY 
SPACED. THE INSTRUMENT HAD THREE MODES OF DATA COLLECTION - 
POLAR SCAN, AZIMUTHAL SCAN. AND MAXIMUM FLUX. AT THE TWO 
HIGHEST BIT RATES 1512 AND 2S6 BPS) THE POLAR SCAN MODE WAS 
ALTERNATED WITH THE AZIMUTHAL SCAN MODE AT EACH E/Q STEP. IN 
THE POLAR SCAN MODE, ALL THREE COLLECTORS WERE OBSERVED, AND 
THE PEAK FLUX OBTAINED AND THE AZIMUTHAL DIRECTION (TO 2-13/16 


OEG ) OF THE OBSERVATION WERE REPORTED FOR EACH COLLECTOR. IN 
THE AZIMUTHAL SCAN MOOE, THE PEAK FLUX OBSERVED IN THE 23 
AZIMUTHAL SECTORS WAS RECOROED FOR THE CENTRAL COLLECTOR AT 
EACH E/Q STEP. AT THE LOW BIT RATES (64, 16. AND 8 BPS), THE 

MAXIMUM FLUX MODE WAS USEO AT EACH E/Q STEP FOLLOWED BY EITHER 
(1) FOR IONS. A POLAR SCAN AND AN AZIMUTHAL SCAN AT THAT E/Q 
STEP WHERE THE PEAK FLUX MEASUREMENT DURING THE MAXIMUM FLUX 
MODE WAS OBTAINED. OR (2) FOR ELECTRONS. A POLAR SCAN AND AN 
AZIMUTHAL SCAN AT E/0 = 100 V. IN THE MAXIMUM FLUX MODE. ONLY 
THE CENTRAL COLLECTOR WAS OBSERVED, AND THE PEAK FLUX OBTAINED 
AND THE AZIMUTHAL DIRECTION (TO 2-13/16 DEG ) OF THE 

OBSERVATION WERE REPORTED. A COMPLETE SET OF MEASUREMENTS 
CONSISTED OF SEVEN SETS OF I DN MEASUREMENTS (AT EACH E/Q 
STEPS) AND ONE SET OF ELECTRON MEASUREMENTS (AT EACH E/Q 
STEPS). AT THE HIGH BIT RATES 1512 AND 256 BPS) ONE SET OF ION 
MEASUREMENTS TOOK 62 SEC AND ONE SET OF ELECTRON MEASUREMENTS 
38 SEC. AT THE LOW BIT RATES 164, 16, ANO 8 BPS), ONE SET OF 
ION MEASUREMENTS TOOK 37 SEC AND ONE SET OF ELECTRON 

MEASUREMENTS 28 SEC. AT 64 BPS. A COMPLETE SET 0* MEASUREMENTS 
(SEVEN IONS PLUS ONE ELECTRON) WAS TAKEN ANO TELEMETERED EVERY 
402.5 SEC. AT 16 BPS. IT TOOK 1610 SEC. ANO, AT 8 BPS. IT TOOK 
3220 SEC. 


************************»*»* PIONEER 10 *********************** 

SPACECRAFT COMMON NAME- PIONEER 10 
ALTERNATE NAMES- PIONEER-F, PL-723D 
05860 

NSSDC ID- 72-0 12A 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANOARO DATA ACQUISITION RATE SINCE 03/03/72. 

LAUNCH DATE- 03/02/72 SPACECRAFT WEIGHT- 231. KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- ATLAS-CENT 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSS 

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

HALL NAS A— ARC 

MOFFETT FIELD. CA 

WOLFE -NASA-ARC 

MOFFETT FIELD. CA 

KOCH6NDORFER ...NASA HEADQUARTERS 

WASHINGTON, OC 

OPP NASA HEADQUARTERS 

WASHINGTON, OC 

SPACECRAFT BRIEF DESCRIPTION 

PIONEER 10 WAS THE FIRST OF TWO 258-KG. SP I N-STA3 I L I ZEO 
(AT 4.8 RPM). EARTH-POINTING SPACECRAFT DESIGNED TO PROVIOE 
INFORMATION ON THE INTERPLANETARY MEDIUM, THE ASTEROID BELT. 
AND JUPITER AND ITS ENVIRONMENT. THE SPACECRAFT COMPLEMENT OF 
II EXPERIMENTS INCLUDED PLASMA AND ENERGETIC PARTICLE 

DETECTORS. A MAGNETOMETER. METEROID DETECTORS. AN IMAGING 
PHOT OPOL AR IMETER . A UV PHOTOMETER AND AN IR RADIOMETER. 
PASSIVE IONOSPHERIC OCCULTATION AND CELESTIAL MECHANICS 
STUDIES WERE ALSO CARRIED OUT. POWER WAS PROVIDEO BY FOUR 
BOOM-MOUNTED RADIOISOTOPE THERMOELECTRIC GENERATORS. EIGHT BIT 
RATES (8 TO 2048 BPS) WERE AVAILABLE. DURING JOVIAN ENCOUNTER 
THE BIT RATE WAS 1024 BPS. PIONEER 10 CROSSED THE JOVIAN BOW 
SHOCK AT ABOUT 108 PLANETARY RADII ON N0VEM8ER 26. 1973. 

ALMOST 21 MONTHS AFTER LAUNCH AND AFTER SURVIVING ITS TRANSIT 
OF THE ASTEROID BELT WITH NO DAMAGE. CLOSEST APPROACH 

OCCURRED ON DECEMBER 4, 1973. AT 130,000 KM (1.8 PLANETARY 

RADII) ABOVE THE CLOUD TOPS. FINAL EXIT FROM THE JOVIAN 
MAGNETOSHEATH OCCURRED AT ABOUT 240 PLANETARY RADII. DESPITE 
THE INTENSE FLUXES OF VERY ENERGETIC PARTICLES. THE SPACECRAFT 
SYSTEMS C EXCEPT THE SPACECRAFT STELLAR REFERENCE ASSEMBLY) AND 
EXPERIMENTS (EXCEPT FOR THE ASTEROID-METEOROID DETECTOR) 
SURVIVED THE JOVIAN ENCOUNTER WELL. THE SPACECRAFT IS NOW ON 
A TRAJECTORY OF ESCAPE FROM THE SOLAR SYSTEM. IT IS EXPECTED 
TO TRANSMIT DATA UNTIL 1977, WHEN THE SPACECRAFT WILL BE ABOUT 
20 AU IN THE DISTANCE. 

PIONEER 10. ANDERSON 

EXPERIMENT NAME- CELESTIAL MECHANICS 
NSSDC ID- 72—0 I 2A— 09 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72. 

OSS DIVISION- PLANETARY PROGRAMS 

D I SC IPL I NE ( S ) — ASTRONOMY IONOSPH. *■ RADIO PHYSIC 

EXPERIMENT PERSONNEL ( PI =PR INC IPAL INVESTIGATOR. TL = TEAM LEADER 
OI=OTHER INVESTIGATOR. TM = TE AM MEMBER) 

PI - J.O. ANOERSON NAS A- JPL 

PASADENA, CA 

01 - G.W. NULL NASA— J PL 

PASADENA, CA 

EXPERIMENT BRIEF DESCRIPTION 

TWO-WAY DOPPLER TRACKING OF THE SPACECRAFT WAS USEO TO 
MAKE MORE PRECISE DETERMINATIONS OF PLANETARY MASSES, THE 
HELIOCENTRIC ORBIT OF JUPITER. AND THE GRAVITATIONAL FIELDS OF 
THE SUN, JUPITER. AND THE GALILEAN S ATELL I T E S . 


PM - C.F. 
PS - J.H. 
MG - F.D. 
SC - A.G. 
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PIONEER 10. FILLIUS 


EXPERIMENT NAME* JOVIAN TRAPPED RADIATION 
NSSDC ID- 72-01 2A-05 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72. 

OSS DIVISION- PLANETARY PROGRAMS 
DISC IF*L !NE( S>— PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL C P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - R.W. FILLIUS .....•..••••■U OF CALTF, SAN OIEGO 

SAN D I EGO . CA 

□I - C.E. MClLWAlN ........... ,U OF CAlIF* SAN DIEGO 

SAN DIEGO. CA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF FOUR OETECTORS . A CERENKOV 
COUNTER MEASUREO ELECTRONS ABOVE 3. 7, AND 10 MEV. A 

SOLID-STATE ELECTRON SCATTER OETECTOR USED THREE 
DISCRIMINATION LEVELS TO MEASURE ELECTRONS BETWEEN 100 KEV AND 
3 MEV. A DC SCINTILLATOR DETECTOR MEASURED THE SUM OF 25- TO 
250-Kfcv ELECTRONS AND 800-KEV TO 250-MEV PROTONS. A SECOND 
SOL I D '■STATE DETECTOR SEPARATELY MEASURED OMNI O I RECT I ON AL 60- 
T3 250-MEV PROTONS AND MINIMUM IONIZING PARTICLES. THE FIRST 
THREE DETECTORS LOOKED PERPENDICULAR TO THE SPACECRAFT SPIN 
AXIS. EACH DETECTOR HAD 4 30 DEG HALF-ANGLE APERATURE. AND 

EACH MADE EIGHT MEASUREMENTS PER SPACECRAFT SPIN PERIOD. WHILE 
THIS EXPERIMENT IS PRIMARILY DESIGNED FOR ENCOUNTER, OATA WERE 

obtained. at a low rate in interplanetary space. 

- — — - PIONEER 10. GEHRELS — 

EXPERIMENT NAME- IMAGING PHOTOPOL AR ImETER IIPP) 

NSSDC fO- 72-01 24- 07 

LAST REPORTED STATE- LAUNCHEO AND OPERATING NORMALLY 

AT THE STANOAP.D DATA ACQUISITION RATE SINCE 03/03/72. 

OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE! S>- ASTRONOMY PLANETARY ATMOSPHERES 

PLANETOLOGY 

EXPERIMENT PERSONNEL (PI =PR I NC I PAL INVESTIGATOR, TL= TE AM LEADER 
OI=OTMER INVESTIGATOR, TM=TE AM MEMBER) 

PI - T. GEHPELS U OF ARIZONA 

TUCSON, AZ 

01 - D . L . COFFEEN OF ARIZONA 

TUCSON. AZ 

01 - J. HAMFEN-ANT ILLA U OF ARIZONA 

TUCSON, AZ 

01 - C.E. KENKNlGFT U OF ARIZONA 

TUCSON, AZ 

01 - R.F. HUMMER SANTA BARBARA RES CTR 

GOLETA. CA 

01 - M.G. TOMASKO OF ARIZONA 

TUCZON. A Z 

01 - W. SWINDELL OF ARIZONA 

TUCSON. AZ 

EXPERIMENT BRIEF DESCRIPTION 

THE IMAGING PHOTOPOL A R I METER EXPERIMENT < I PP ) WAS USED 
DURING JOVIAN ENCOUNTER TO MAKE SIMULTANEOUS TWO-COLOR (BLUE - 
3900 TO 4900 A. RED - 5800 TO 7000 A) POL AR I METR I C AND 

RADIUMETRIC MEASUREMENTS. AND MODERATE-RESOLUTION (ABOUT 200 
XM AT BEST) SPIN-SCAN IMAGES OF JUPITER AND THE JOVIAN 
SATELLITES. THE POLARI METR IC AND RADIOMETRIC WORK WAS 

PERFORMED USING AN B- X 8- MR AO FIELD-STOP APERTURE. WHILE THE 
SPIN-SCAN IMAGING USED A 0.5- X 0.5-MRA0 APERTURE STOP. 
RELATIVE RADIOMETRIC CALIBRATION WAS DERIVEO USING AN INTERNAL 
TUNGSTEN LAMP. LONG-TERM ABSOLUTE CALIBRATION OF THE 

INSTRUMENT WAS ACCOMPLISHED BY MEANS OF A SUNLIGHT 

DIFFUSER/ ATTENUATOR ELEMENT LOCATED IN THE SPACECRAFT ANTENNA 
STRUCTURE, I.E.. PRIMARY RADIOMETRIC CALIBRATION WAS OBT A I NED 
THROUGHOUT THE MISSION BY PERIODICALLY COMMANDING THE 

TELESCOPE TO VIEW THIS DIFFUSE BACKLIGHTED (SUNLIGHT) SOURCE. 
THE EXPERIMENTAL TRAIN FOR THE IPP PACKAGE CONSISTED OF THE 

FOLLOWING ELEMENTS (I) A NS AR-O I FFR AC T I ON-L I M I T ED 2.54-CM 

MAKSUTOV CATADIOPTR IC TELESCOPE (F/3.4). (2) A FOCAL PLANE 

WHEEL CONTAINING F I ELD-OF-V IEW APERTURES, DEPOLAR I ZER S . 
CALIBRATION SOURCE. ETC.. (3) A WOLLASTON PRISM TO SPLIT LIGHT 
INTO TWO ORTHOGONALLY POLARI ZED BE AMS, (4) A 45-OEG 
DICHROMATIC MIRROR THAT REFLECTED WAVELENGTHS LESS THAN 5500 A 
(BLUE BEAM) AND TRANSMITTED ALL LIGHT OF GREATER WAVELENGTH 
( RED BEAM), (5) FOR EACH SPECTRAL BEAM (TWO POLARIZATIONS). A 
FILTERING COATED RELAY LENS AND FOLDING MIRRORS. AND (6) FOR 
EACH SPECTRAL BEAM, TWO BENDIX CHANNELTRON DETECTORS (BLUE 
BI ALKALI S-1I PHOTOCATHODES RED S-20 PHOTOCATHODES) TO 
REGISTER THE INTENSITY IN EACH POLARIZATION COMPONENT. (NOTE 

- THIS EXPERIMENT WAS ALSO ABOARD PIONEER 11.) 

PIONEER 10. JUDGE 

EXPERIMENT NAME- ULTPAV IOLET PHOTOMETRY 
NSSDC IQ- 72-01 2A-06 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

A T THE STANDARD DATA ACQUISITION RATE SINCE 03/.03/72. 

OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE(S)- ASTRONOMY PLANETARY ATMOSPHERES 


EXPERIMENT PERSONNEL ( P I =PR INC I P AL INVESTIGATOR. TL=TEAM LEADER 
01 =OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - O.L. JUDGE ...U OF SOUTHERN CALIF 

LOS ANGELES. CA 

◦ I - R.W. CARLSON U OF SOUTHERN CAL I F 

LOS ANGELES. CA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT, CONSISTING OF A BROADBAND PHOTOMETER 
SENSITIVE BETWEEN 200 AND 800 A, OBSERVEO EVIOENCE OF HELIUM. 
WHICH IN TURN INDICATED INTERACTIONS BETWEEN CHARGED PARTICLES 
AND NEUTRAL HYDROGEN. DURING THE CRUISE PHASE OF THE MISSION. 
THIS EXPERIMENT WAS USED TO SEARCH FOR THE SUPERSONIC TO 
SUBSONIC TRANSITION REGION IN THE SOLAR WIND. DURING THE 
JOVIAN ENCOUNTER, THIS EXPERIMENT WAS USED TO LOOK FOR 
EVIOENCE OF AN AURORAL OVAL ON THE JOVIAN DAYS ( OE • TO FIND THE 
RATIO OF HYDROGEN TO HELIUM IN THE JOVIAN ATMOSPHERE. AND TO 
FIND THE TEMPERATURE OF THE OUTER PORTION OF THE JOVIAN 
ATMOSPHERE. 

PIONEER 10. KINARO — 

EXPERIMENT NAME- METEOROID DETECTORS 
NSSDC ID- 72—0 1 2A— 0 4 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72. 

OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INE(S»- ASTRONOMY PLANETARY ATMOSPHERES 

PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR INC I PAL INVESTIGATOR. TL = TEAM LEADER 
01 = OT HE R INVESTIGATOR. TM=TE AM MEMBER) 

PI - W.H. KINARD NASA-LARC 

HAMPTON. VA 

01 - R.E. TURNER 

HUNTSVILLE. AL 

□ I - J . M * ALVAREZ NASA-LARC 

HAMPTON. VA 

OI - D.H. HUMES NASA-LARC 

HAMPTON, VA 

OI - R.L. O'NEAL ..............NASA-LARC 

HAMPTON. VA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO MEASURE THE NUMBER OF 
METEOROID IMPACTS ON THE PIONEER 10 SPACECRAFT BY MEANS OF 12 
PANELS. EACH CONTAINING 18 PRESSURIZED CELLS. MOUNTED ON THE 
BACK OF THE ANTENNA DISK. THE TOTAL EXPOSED AREA WAS 0.465 M 
SO. EACH PANEL OF GAS-FILLED CELLS CONSISTED OF A 1 -MIL-THICK 
AND A 2-MIL-THICK SHEET OF STAtNLESS STEEL WELDED TOGETHER IN 
SUCH A WAY THAT MANY SMALL POCKETS OF GAS WERE LEFT BETWEEN 

THEM. WHENEVER A POCKET WAS PUNCTURED. THE GAS ESCAPED ANO A 

COLD CATHODE DEVICE DETECTED THE LOSS. THE RATE OF PRESSURE 
LOSS INDICATED THE SIZE OF THE HOLE MADE. AND THUS THE 

PARTICLE'S MASS AND INCIDENT ENERGY COULD BE DETERMINED. THE 
COMBINATION OF THESE OATA WITH TRAJECTORY DATA PROVIDED AN 
INDICATION OF THE SPATIAL DENSITY OF THE PARTICLES. THE 
I-MIL-THICK SIDE OF THE GAS PANEL WAS EXPOSEO TO THE 

INTERPLANETARY MEDIUM, AND PENETRATIONS OF THE CELLS FROM THAT 
S I OE INDICATED ENCOUNTERS WITH PAPTICLES HAVING MASSES OF 1 
NANOGRAM OR MORE. SOME 300 TO 400 HITS WERE EXPECTED BY THE 
TIME THE SPACECRAFT COMPLETED ITS 200-DAY JOURNEY THROUGH THE 
ASTEROID BELT. AFTER PIONEER 10 ENTERED THE ASTEROID BELT 
BETWEEN MARS AND JUPITER ON JULY 1, 1972, THE METEOROID 

EXPERIMENT DETECTED UNUSUALLY LARGE NUMBERS OF METEOROIDS AND 
OUST PARTICLES. 

PIONEER 10. KLIORE 

EXPERIMENT NAME- S-BAND OCCULtATION 
NSSDC ID- 72-0I2A-I0 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD OATA ACQUISITION RATE SINCE 03/03/72. 

OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE(S)- JONOSPH. ♦ RADIO PHYSIC PLANETARY ATMOSPHERES 

EXPERIMENT PERSONAL ( PI =PR INC IPAL INVESTIGATOR. TL=TE AM LEA OER 
OI=OTHER INVESTIGATOR. TM=TE A M MEMBER) 

PI - A. J . KLIORE NASA— JPL 

PASADENA, CA 

OI - G. FJELDBO NASA-JPL 

PASADENA, CA 

01 - D.L. CAIN NASA-JPL 

PASADENA , CA 

OI - B.L . SEIDEL NASA-GISS 

NEW YORK, NY 

OI - S.I. RASOOL .NASA HEADQUARTERS 

WASHINGTON, DC 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT UTILIZED RADIO REFRACTION EFFECTS ON THE 
SPACECRAFT'S S-BAND RADIO SIGNAL TO DETERMINE THE VERTICAL 
DISTRIBUTION OF NEUTRAL AND IONIZED SPECIES IN THE JOVIAN 
ATMOSPHERE. 

PIONEER 10. MCDONALD ■ 

EXPERIMENT NAME- COSMIC-RAY SPECTRA 
NSSDC 10- 72-0 1 2A-12 


71 



LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72. 

OSS DIVISION- PLANETARY PROGRAMS 
DI SC I PL I NEC S) — PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL C P I=PR I NCI PAL INVESTIGATOR, TL=T£AM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - F * B. MCDONALD .N ASA-GSFC 

GREENBELT, MD 

OI - K.G. MCCRACKEN OF ADELAIDE 

ADELAIDE. AUSTRALIA 

OI - W.R. WEBBER .•••••••••... .U OF NEW HAMPSHIRE 

DURHAM, NH 

OI - E.C • ROELOF ..............APPLIED PHYSICS LAB 

SILVER SPRING* MO 

OI - J.H* TRAINOR ...... ...... .NASA-GSFC 

GREENBELT. MD 

OI - B . J • TEEGAROEN NASA-GSFC 

GREENBELT. MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF THREE MULTIELEMENT 
SOLID-STATE TELESCOPES. ALL LOOKING NORMAL TO THE SPACECRAFT 
SPIN AXIS. THE HIGH-ENERGY TELESCOPE (MET! CONSISTED OF FIVE 
COL INEAR SENSORS AND MEASUREO STOPPING PARTICLES <2 a I TO 8) 
IN THE ENERGY RANGE 20 TO SO MEV/NUCLEON AND PENETRATING 
PARTICLES IN ThE RANGE 50 TO 800 MEV/NuCLEON. CHARGE 

RESOLUTION FOR PENETRATING PARTICLES WAS POSSIBLE UP TO 200 
MEV/NUCLEON. THE FIRST LOW-ENERGy TELESCOPE ClET-I) HAO FOUR 
ELEMENTS AND MEASURED STOPPING 2 * 1 TO 8 PARTICLES IN THE 
ENERGY RANGE 3 TO 32 MEV/NUCLEON. THE SECOND LOW-ENERGY 
TELESCOPE ( LET— III HAO THREE ELEMENTS AND MEASUREO STOPPING 
ELECTRONS BETWEEN SO AND 1000 KEV AND STOPPING PROTONS BETWEEN 
50 KEV ANO 20 MEV. FOR EACH TELESCOPE. COUNT RATES WERE. 
OBTAINED FOR EACH OF SEVERAL SENSOR 

COINCIDENCE-ANT l CO INCIOENCE MODES. SOME OF THE RATES FROM EACH 
TELESCOPE WERE SECTORED INTO EIGHT OCTANTS IN THE SPACECRAFT 
SPIN PLANE. IN ADDITION, THREE-SENSOR PULSE HEIGHT ANALYSIS. 
WITH PRIORITY SC^CMES FAVORING THE ANALYSIS OF HEAVIER 
PARTICLES. WAS ASSOCIATED WITH EACH TELESCOPE. 

PIONEER 10, SIMPSON 

EXPERIMENT NAME- CHARGED PARTICLE COMPOSITION 
NSSOC ID- 72-01 2A- 02 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72. 

OSS DIVISION- PLANETARY PROGRAMS 
DI SC I PL I NE I S > — PARTICLES ANO FIELDS 

EXPERIMENT PERSONNEL I P I = PR I NC I PAL INVESTIGATOR* TL=TEAM LEADER 
01 = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - J. A. SIMPSON ......U OF CHICAGO 

CHICAGO. IL 

OI - J.J. O* GALL AGHER U OF MARYLAND 

COLLEGE PARK, MO 

OI - A. TUZZOL INO ..U OF CHICAGO 

CHICAGO, IL 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO MEASURE CHARGE 

COMPOSITION USING THREE TYPES OF DETECTORS - (!) A 

SEVEN-ELEMENT SOLID-STATE DETECTOR TELESCOPE. (2> A HIGH 
ENERGY ELECTRON DETECTOR (EGG), ANO (3) A HIGH-ENERGY PROTON 
DETECTOR (FISSION FOIL). THE FIRST DETECTOR WAS TO MEASURE 
PROTONS (450 KEV TO 150 MEV). ELECTRONS (200 KEV TO 30 MEV), 
AND PARTICLES FROM HE (Z = 2) TO 0 (Z = 16) (6 TO ISO 

MEV/NUCLEON). THE SECOND DETECTOR WAS TO MEASURE 

BREMSSTRAHLUNG RADIATION FROM ELECTRONS ANO ELECTRONS OIRECTLY 
(E.GT. 9 MEV) AND IS DESIGNED TO EXCLUDE PROTONS OF ENERGIES 
LESS THAN 50 MEV. THE THIRD DETECTOR WAS TO MEASURE PROTONS OF 
ENERGIES GREATER THAN 50 MEV. THE DETECTOR SAMPLE TIME WAS TO 
BE SYNCHRONIZED WITH THE SPACECRAFT SPIN AND SHOULD BE 1/8 
SPACECRAFT ROTATION OR ABOUT 1-1/2 SEC. 

PIONEER 10. SMITH 

EXPERIMENT NAME- MAGNETIC FIELDS 
NSSOC ID- 7 2—0 l 2A— 01 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72. 

OSS DIVISION- PLANETARY PROGRAMS 
DI SC IPL INE ( S ) — PARTICLES ANO FIELDS 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
O I = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - E.J. SMITH NASA-JPL 

PASADENA, CA 

OI - D.S. COLBURN . NASA -ARC 

MOFFETT FIELO. CA 

OI - P. DYAL .............. ..NASA-ARC 

MOFFETT FIELO, CA 

01 - C.P. SONETT OF ARIZONA 

TUCSON. AZ 

OI - P.J. COLEMAN, JR. ........U OF CALIF. LA 

los Angeles, ca 

Ol - L. DAVIS ..CALIF INST OF TECH 

Pasadena, ca 

□I - O.E. JONES .BRIGHAM YOUNG U 

PROVO. UT 


EXPERIMENT BRIEF DESCRIPTION 

THE MAGNETOMETER ON P IONEER 10 WAS A TR I AXIAL HELIUM 
MAGNETOMETER WITH SEVEN DYNAMIC RANGES, FROM PLUS OR MINUS 2.5 
GAMMAS TO PLUS OR MINUS 10 GAUSS. THE LINEARITY WAS 0.1 
PERCENT. AND THE NOISE THRESHOLD WAS 0.01 GAMMA RMS FOR 0-1 
HZ. THE ACCURACY WAS 0.5 PERCENT OF FULL SCALE RANGE. 

PIONEER 10. SOBERMAN 

EXPERIMENT NAME- ASTEROID/METEOROID ASTRONOMY 

NSSOC ID- 72—0 I 2 A— 0 3 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72. 

OSS DIVISION- PLANETARY PROGRAMS 

DI SC IPL INE(S )- ASTRONOMY PLANETARY ATMOSPHERES 

PLANETOLOGY INTERPLANETARY OUST 

EXPERIMENT PERSONNEL ( P I =PR I NC IPAL INVESTIGATOR, TL=TE AM LEADER 
OI = OT HER INVESTIGATOR. TM=TE AM MEMBER) 

PI - R.K • SOBERMAN ..OREXEL INST OF TECH 

PHILADELPHIA. PA 

□I - H.A. ZODK ............... .NASA- JSC 

HOUSTON. TX 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT SEARCHED FOR PARTICLES WITH MASSES 
LARGER THAN ABOUT ONE MICROGRAM BY OBSERVING THE SOLAR LIGHT 
THEY REFLECTED AND SCATTERED. FOUR INDEPENDENT TELESCOPIC 
SUBSYSTEMS WITH FOUR OVERLAPPING FIELDS OF VIEW WERE USED. 
WITH THE ENTRY AND DEPARTURE TIMES OF THE LIGHT FROM THE 
PARTICLES BEING USED TO DETERMINE THE RANGE AND VELOCITIES OF 
THE PARTICLES THEMSELVES. THE OPTICAL SUBSYSTEMS WERE COMPOSED 
OF 8-IN. RITCHEY-CHRET IEN TELESCOPES WITH A 10-IN. FOCAL 
LENGTH ANO A 0.2-RAD FIELD OF VIEW. 

— PIONEER 10. VAN ALLEN — 

E XPER I M EM T NAME- JOVIAN CHARGED PARTICLES EXPERIMENT 
NSSOC ID- 72—0 1 2 A— 1 1 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72. 

OSS DIVISION- PLANETARY PROGRAMS 
OISC IPL INE(S)- PARTICLES ANO FIELDS 

EXPERIMENT PERSONNEL I P I =PR I NC I P AL INVESTIGATOR. TL=TE AM LEADER 
01 = OT HER INVESTIGATOR, TM=TE AM MEMBER) 

PI - J.A. VAN ALLEN U OF IOWA 

IOWA CITY. IA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO MEASURE PARTICLES IN THE 
VICINITY OF JUPITER USING THREE SETS OF DETECTORS — (I) A 
THREE-ELEMENT GEIGER TUBE TELESCOPE. (2) A THREE-ELEMENT 
TRIANGULAR ARRAY OF DETECTORS. AND (3) A LOW-ENERGY GEIGER 
TUBE DETECTOR. THE FIRST DETECTOR IS TO MEASURE ELECTRONS 
(E.GT. 2 MEV) ANO PROTONS (E.GT. 10 MEV). THE SECOND IS TO 
MEASURE ELECTRONS (E.GT. 10 MEV). ANO THE THIRD IS ALSO TO 
MEASURE ELECTRONS (E.GT. 50 KEV). THE DETECTOR SAMPLE TIME IS 
TO BE SYNCHRONIZED WITH THE SPACECRAFT TELEMETRY SYSTEM AND 
WOULD OE PEND UPON THE TELEMETRY BIT RATE, I.E.. THE SAMPLE 
TIME MAY RANGE FROM 3/32 SEC TO 12 SEC. USEFUL JOVIAN AND 
INTERPLANETARY DATA HAVE BEEN OBTAINEO. 

PIONEER 10. WEINBERG 

EXPERIMENT NAME- ZODIACAL-LIGHT TWO-COLOR 
PHD TOPOL AR I ME TRY 

NSSOC ID- 72-01 2A-1 4 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72. 

OSS DIVISION- PLANETARY PROGRAMS 

OI SC IPL INE ( S )— ASTRONOMY PLANETARY ATMOSPHERES 

PLANETOLOGY ZODIACAL LIGHT 

EXPERIMENT PERSONNEL ( PI =PR INC IPAL INVESTIGATOR, T L = TEAM LEADER 
DI=OTHER INVESTIGATOR. TM=TE A M MEMBER) 

PI - J.L. WEINBERG STATE U OF NEW YORK 

ALBANY. NY 

OI - M.S. HANNER STATE U OF NEW YORK 

ALBANY. NY 

EXPERIMENT BRIEF DESCRIPTION 

THE IMAGING PHOTOPOLAR I METER EXPERIMENT ( I PP I WAS USEO 
TO OBTAIN MAPS OF THE ZODIACAL LIGHT DISTRIBUTION IN TWO 
COLORS. BLUE 13900 TO 4900 A) AND RED (5000 TO 7000 A). IN 
EACH COLOR. THE MAPS WERE CONSTRUCTED OUT OF THE 

INTEGRATED-DETECTOR-RESPONSE (1/64 OF A ROLL PERIOD), 

SPIN-SCAN POINT-IMAGING DATA OBTAINEO BY VIEWING THROUGH A 40- 
X 4 0— MR AD SO FIELD-STOP APERTURE. THIS WORK WAS PERFORMED 
DURING THE CRUISE PORTION OF THE MISSION. DETAILED 

SIMULTANEOUS RADIOMETRIC AND POL ARIMETRIC MAPS OF BOTH SKY 
COLORS WERE MADE AS THE SPACECRAFT SWEPT OUT A 360-DEG CLOCK 

ANGLE SWATH, AND THE TELESCOPE ANO OPTICS WERE STEPPED IN CONE 

ANGLE (THE ANGLE BETWEEN SPACECRAFT SPIN AXIS AND THE 

TELESCOPE OPTICAL AXIS). AT EACH DISCRETE CONE ANGLE. A 20 
ROLL MEASUREMENT CYCLE OCCURREO, CONSISTING OF 10 ROLLS FOR 
THE ACCUMULATION OF THE DATA ANO FOR CALIBRATION, ALTERNATED 
WITH 10 ROLL PERIODS USED FOR THE TELEMETRY OF THE DATA. 
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OUR ING A DATA ROLL, THE SIGNALS FROM FOUR OETECTORS (2/COLOR) 
WERE INTEGRATED OVER A TIME INTERVAL EQUAL TO 1/64 OF THE ROLL 
PERIOD. THE FOUR CHANNELS PROVIDED SIMULTANEOUS MEASUREMENTS 
AT TWO ORTHOGONAL POLARIZATION AZIMUTHS IN THE TWO SPECTRAL 

BANDS. THE POLARIZATION was sampled parallel and 
PERPENDICULAR TO THE PLANE CONTAINING THE SPACECRAFT SPIN AXIS 

AND THE OPTICAL AXIS OF THE TELESCOPE. RADIOACTIVE 

CALIBRATION WAS PROVIOED BV A R AD I O I SO TOPE- ACT I VAT EO PHOSPHOR 
SOURCE. ALL SUCH DATA WERE FORMATTEO TO PRODUCE A SKY MAP, 

360 DEG IN CLOCK ANGLE BY I 41 DEG IN CONE ANGLE. THE 

EXPERIMENTAL TRAIN FOR THE IPP PACKAGE CONSISTED OF THE 

FOLLOWING ELEMENTS (I) A NEAR-0 I FFRACTI ON-L IM I TED 2.54-CM 

MAKSUTOV CAT AO IQPTR tC TELESCOPE (F/3.4). (21 A FOCAL PLANE 

WHEEL CONTAINING F I ELD-OF-V IE W APERTURES, DEPOLARIZERS. 
CALIBRATION SOURCE. ETC.. (3) A WOLLASTON PRISM TO SPLIT LIGHT 
INTO TWO ORTHOGONALLY POLARIZED BEAMS. I4» A 45-DEG 
DICHROMATIC MIRROR THAT REFLECTED WAVELENGTHS LESS THAN 5500 A 
(BLUE BEAM) AND TRANSMITTED ALL LIGHT OF GREATER WAVELENGTH 

(RED BEAM), (S) FOR EACH SPECTRAL BEAM (TWO POLARIZATIONS). A 

FILTERING COATED RELAY LENS AND FOLDING MIRRORS. AND (6) FOR 
EACH SPECTRAL BEAM, TWO BENDIX CHANNELTRON DETECTORS (BLUE - 
BI ALKALI S-ll PHOTOCATHOOES. RE0-S-20 PHOTOCATHODES) TO 
REGISTER THE INTENSITY IN EACH POLARIZATION COMPONENT. (NOTE 

- THIS EXPERIMENT WAS ALSO ABOARD PIONEER II.) 

— PIONEER 10. WOLFE — 

EXPERIMENT NAME- PLASMA EXPERIMENT 

NSSOC ID- 72—0 1 2A— 1 3 

LAST REPORTED STATE- LAUNCHEO AND OPERATING NORMALLY 

AT THE STANDARO DATA ACQUISITION RATE SINCE 03/03/72. 

OSS DIVISION- PLANETARY PROGRAMS 

DISC I PL INE( S ) — IONOSPHERES PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( PI = PR INC IP AL INVESTIGATOR, TL=TEAM LEADER 
OI = 0THER INVESTIGATOR, TM= TEAM MEMBER) 

PI - J «H • WOLFE ...NASA-ARC 

MOFFETT FIELD, CA 

01 - L . A • FRANK U OF IOWA 

IOWA CITY. I A 

01 - R. LUST MPI 

GARCHING. FED REP OF GERMANY 
01 - D.S. INTPILIGATOR ........U OF SOUTHERN CALIF 

LOS ANGELES. CA 

OI - O.D. MCKIBBIN ............ NASA -ARC 

MOFFETT FIELD, CA 

OI - V.T. ZAVIENTSEFF NASA-ARC 

MOFFETT FIELD. CA 

OI - F.L. SCARF ........TRW SYSTEMS GROUP 

REDONDO BEACH. CA 

01 - H.R. COLLARD NASA-ARC 

MOFFETT FIELD, CA 

OI - W.C. FELDMAN LOS ALAMOS SCI LAB 

LOS ALAMOS. NM 

OI - Z • A . SMITH NASA-ARC 

MOFFETT FIELO. CA 

EXPERIMENT BRIEF DESCRIPTION 

TWO QUAORISPHER ICAL ELECTROSTATIC ANALYZERS WERE USED TO 
STUDY THE DIRECTIONAL INTENSITY OF SOLAR WIND IONS AND 
ELECTRONS. THE DETECTORS WERE USED TO OBSERVE A POSSIBLE 
JOVIAN BOW SHOCK, MA GNETO SHE ATH , AND MAGNETOPAUSE. THE 

INSTRUMENTS STUDIED POSITIVE IONS IN 32 ENERGY/CHARGE STEPS 
BETWEEN 100 V AND 18 KV, AND ELECTRONS IN 16 STEPS BETWEEN 100 
V AND 18 KV. 

********************** ***#•* PIONEER 11 *********************** 

SPACECRAFT COMMON NAME- PIONEER 11 
ALTERNATE NAMES- PIONEER-G. PL-733C 
6 421 

NSSDC ID- 7 3-0 IRA 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 04/06/73. 

LAUNCH DATE- 04/06/73 SPACECRAFT WEIGHT- 231. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- ATLAS-CENT 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

SPACECRAFT PERSONNEL ( PM=PPOJECT MANAGER, PS=PROJECT SCIENTIST. 

MG= PROGRAM MANAGER, SC=PROGRAM SCIENTIST) 

pm - c.f. hall 

MOFFETT FIELD. CA 

PS - J.H. WOLFE NASA-APC 

MOFFETT FIELO. CA 

MG - F.D. KOCHENOORFER NASA HEADQUARTERS 

WASHINGTON, DC 

SC - A.G. OPP NASA HEADQUARTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

PIONEER 11 WAS THE SECOND OF TWO 231 -KG, SP1 N-ST ABIL l ZED 
EARTH POINTING SPACECRAFT DESIGNED TO PROVIDE INFORMATION ON 
THE INTERPLANETARY MEDIUM, THE ASTEROID BELT AND THE 

NEAR-JUPITER ENVIRONMENT. THIS JUPITEP FLY-BY SPACECRAFT WAS 
POWERED BY A RAOlOlSOTOPE THERMOELECTRIC GENERATOR AND A 
BATTERY. THE SPACECRAFT INSTRUMENTATION STUDIED THE 

INTERPLANETARY AND POSSIBLE JOVIAN MAGNETIC FIELDS. THE SOLAR 
WIND AND POSSIBLE JOVIAN 80W SHOCK AND MAGNETOPAUSE 


BOUNDARIES. SOLAR AND GALACTIC COSMIC RAYS, INTERPLANETARY 
CHARGEO PARTICLES AND POSSIBLE JOVIAN TRAPPED RAOIATIOJ. 

JOVIAN THERMAL ENERGY FLUX. ZODIACAL LIGHT. ASTEROIDS AND 
METEOROIDS. AND INTERPLANETARY AND JOVIAN ULTRAVIOLET 

RADIATION. AN S-BANO OCCULTATION EXPERIMENT AND A JUPITER 
IMAGING AND PHOTOPOL « I Z AT I ON EXPERIMENT WERE PERFORMED. THE 
SPACECRAFT WAS TO EXPERIENCE CLOSEST JUPI TE R . APPROACH (0.6 
PLANETARY RADII FROM SURFACE) ON DECEMBER 3. 1974, AND 

DEPENDING ON THE AMOUNT OF THRUSTER FUEL LEFT AFTER THE 
JUPITER ENCOUNTER. CONTINUE ON TO ENCOUNTER WITH SATURN 

APPROXIMATELY 7 YEARS AFTER LAUNCH. 

PIONEER 11. ANDERSON 

EXPERIMENT NAME- CELESTIAL MECHANICS 
NSSDC ID- 73—0 1 9 A— 0 9 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 04/06/73. 

OSS DIVISION- PLANETARY PROGRAMS 

DISC IPLINEIS )- IONOSPM. ♦ RADIO PHYSIC ASTRONOMY 

EXPERIMENT PERSONNEL ( PI =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 


PI - J.D. ANDERSON ............ NAS A- J PL 

PASADENA, CA 

OI - G.W. NULL NASA— JPL 


PASADENA, CA 

EXPERIMENT BRIEF DESCRIPTION 

TWO-WAY DOPPLER TRACKING OF THE SPACECRAFT WAS USED TO 
MAKE MORE PRECISE DETERMINATIONS OF PLANETARY MASSES, THE 
HELIOCENTRIC ORBIT OF JUPITER. AND THE GRAVITATIONAL FIELDS OF 
THE SUN. JUPITER. AND THE GALILEAN SATELLITES. 

PIONEER II. FILL I US — — 

EXPERIMENT NAME- JOVIAN TRAPPED RADIATION 
NSSDC ID- 73—0 1 9 A— 0 5 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 04/06/73. 

OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINE(S)- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR INC I P AL INVESTIGATOR, TL*TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - R.W. F ILL I US OF CALIF. SAN DIEGO 

SAN DIEGO, CA 

OI - C.E. MCILWAIN OF CALIF, SAN DIEGO 

SAN DIEGO. CA 

EXPERIMENT BRtEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF FOUR OETECTORS. A CERENKOV 
COUNTER MEASURED ELECTRONS ABOVE 3. 7. AND 10 MEV. A 

SOLID-STATE ELECTRON SCATTER OETECTOR USED THREE 
DISCRIMINATION LEVELS TO MEASURE ELECTRONS BETWEEN 100 XEV AND 
3 MEV. A DC SCINTILLATOR DETECTOR MEASURED THE SUM OF 25- TO 

250-KEV ELECTRONS AND 800-KEV TO 250-MEV PROTONS. A SECOND 

SOLID-STATE DETECTOR MEASURED SEPARATELY OMNIDIRECTIONAL 60- 
TO 250-MEV PROTONS AND MINIMUM IONIZING PARTICLES. THE FIRST 
THREE DETECTORS LOOKED PERPENDICULAR TO THE SPACECRAFT SPIN 
AXIS. EACH DETECTOR HAD A 30-DEG HALF-ANGLE APERTURE. AND 
EACH MADE EIGHT MEASUREMENTS PER SPACECRAFT SPIN PERIOO. 

WHILE THIS EXPERIMENT WAS DESIGNED PRIMARILY FOR ENCOUNTER. IT 
DID OBTAIN DATA AT A LOW RATE IN INTERPLANETARY SPACE. 

PIONEER 11. GEHRELS 

EXPERIMENT NAME- IMAGING PHOTOPOL AR I METER 

NSSDC ID- 73—0 1 9 A— 0 7 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 04/06/73. 

OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINED )- ASTRONOMY PLANETARY ATMOSPHERES 

PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR, TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - T. GEHRELS OF ARIZONA 

TUCSON, A Z 

OI - D.L. COFFEEN U OF ARIZONA 

TUCSON. AZ 

OI - J. HAMEEN-ANT ILLA •».... U OF ARIZONA 

TUCSON. AZ 

OI - C.E. KENKNIGHT OF ARIZONA 

TUCSON. AZ 

OI - R.F. HUMMER SANTA BARBARA RES CTR 

GOLETA, CA 

OI - M.G. TOMASKO OF ARIZONA 

TUCSON. AZ 

OI - W. SWINDELL •••....•••. .U OF ARIZONA 

TUCSON. AZ 

EXPERIMENT BRIEF DESCRIPTION 

THE IMAGING PHOTOPOLAR IMETER EXPERIMENT (IPP) WAS USED 
DURING JOVIAN ENCOUNTER TO MAKE SIMULTANEOUS. TWO COLOR (BLUE 
- 3900 TO 4900 A. RED - 5800 TO 7000 A) POLARIMETRIC AND 

RADIOETRIC MEASUREMENTS. AND MODERATE RESOLUTION (ABOUT 200 
KM AT BEST) SPIN-SCAN IMAGES OF JUPITER AND THE JOVIAN 
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SATELLITES- THE POLA RI NETR IC AND RADIOMETRIC WORK WAS 

PERFORMED USING AN 8- X 8— MRAD FIELD-STOP APERTURE. WHILE THE 
SPIN-SCAN IMAGING USED A 0.5- X O.S-MRAD APERTURE STOP. 
RELATIVE RADIOMETRIC CALIBRATION MAS DERIVED USING AN INTERNAL 
TUNGSTEN LAMP. LONG-TERM ABSOLUTE CALIBRATION OF THE 

INSTRUMENT WAS ACCOMPLISHED BY MEANS OF A SUNLIGHT 

DIFFUSOR/ATTENUATOR ELEMENT LOCATED IN THE SPACECRAFT ANTENNA 
STRUCTURE. THAT IS. PRIMARY RADIOMETRIC CALIBRATION MAS 

OBTAINED THROUGHOUT THE MISSION BY PERIODICALLY COMMANDING THE 
TELESCOPE TO VIEW THIS DIFFUSE BACKLIGHTED (SUNLIGHT) SOURCE. 
THE EXPERIMENTAL TRAIN FOR THE IPP PACKAGE CONSISTED OF THE 

FOLLOWING ELEMENTS III A NEAR-DIFFRACTION-LIMITED 2.54-CM 

MATSUTOV TELESCOPE OF FOCAL RATIO F/3.4, C2) A FOCAL PLANE 
WHEEL CONTAINING FOV APERTURES. DEPCS.ARI ZERS* CALIBRATION 
SOURCE. ETC.. (31 A WOLLASTON PRISM TO SPLIT THE LIGHT INTO 
TWO ORTHOGONALLY POLARlZEO BEAMS. (41 A 45-DEG DICHROMATIC 
MIRROR THAT REFLECTS WAVELENGTHS OF LESS THAN 5500 A ( BLUE 
SEAM) AND TRANSMITS ALL LIGHT OF GREATER WAVELENGTH (RED 
BEAM). (S) FOR' EACH SPECTRAL BEAM (TWO POLARIZATIONS ARE 
SEPARATED) A F ILTERI NG-COATEO RELAY LENS AND FOLDING MIRRORS. 
ANO (6) FINALLY. FOR EACH SPECTRAL BEAM TWO BEND IX CHANNEL TRON 
(BLUE - BI ALKALI S-Il PHOTOCATHODES. RED - S-20 ) PHOTOCATHODES 
TO REGISTER. THE INTENSITY IN EACH POLARIZATION COMPONENT. 
(NOTE - THIS EXPERIMENT WAS ALSO ABOARD PIONEER 10.) 

— PIONEER II. JUDGE 

EXPERIMENT NAME- ULTRAVIOLET PHOTOMETRY 

NSSDC ID- 73-019A-06 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD OATA ACQUISITION RATE SINCE 04/06/73. 

OSS DIVISION- planetary programs 

OISCIPL INE(S»- ASTRONOMY PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL CP I =PR I NCI PAL INVESTIGATOR. TL=TEAM LEADER 
0 1 = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - D.L. JUDGE ............... U OF SOUTHERN CAL IF 

LOS ANGELES. CA 

01 - R-W. CARLSON .••••.....•• .U OF SOUTHERN CALIF 

LOS ANGELES. CA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT, A BROADBAND PHOTOMETER SENSITIVE 

BETWEEN 200 AND 800 A, OBSERVED EVIDENCE OF HELIUM. WHICH IN 
TURN INDICATED INTERACTIONS BETWEEN CHARGED PARTICLES AND 
NEUTRAL HYDROGEN. DURING THE CRUISE PHASE OF THE MISSION THIS 
EXPERIMENT WAS USED TO SEARCH FOR THE SUPERSONIC TO SUBSONIC 
TRANSITION REGION IN THE SOLAR WIND. DURING THE JOVIAN 

ENCOUNTER. THIS EXPERIMENT WAS USED TO LOOK FOR EVIDENCE OF AN 
AURORAL OVAL ON THE J0VIAN 0 AYS I DE > TO FIND THE RATIO OF 
HYDROGEN TO HELIUM IN THE JOVIAN ATMOSPHERE. ANO TO FIND THE 
TEMPERATURE OF THE OUTER PORTION OF THE JOVIAN ATMOSPHERE. 

p I0 NEER II . KINARO 

EXPERIMENT NAME- METEOROID DETECTORS 

NSSOC ID- 7 3—0 1 9A— 04 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 04/06/73. 

OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLlNEf S)- ASTRONOMY PLANETARY ATMOSPHERES 

PLANETOLOGY INTERPLANETARY OUST 

EXPERIMENT PERSONNEL ( P I=pR I NCI PAL INVESTIGATOR, TL=T EAM LEADER 
O I = 0T HER INVESTIGATOR, TM=TEAM MEMBER) 

PI - W.H. KINARD ............ ..NASA— LAPC 

HAMPTON, VA 

OI - J.M. ALVAREZ ............ .NASA-LARC 

HAMPTON, VA 

OI - D.H. HUMES ............. ..NASA-LARC 

HAMPTON. VA 

EXPERIMENT BRIEF DESCRIPTION 

THE PIONEER-G METEOROID OETECTION EXPERIMENT ATTEMPTED 
TO DETECT THE DISTRIBUTION IN INTERPLANETARY SPACE OF 
ICTEOROIDS TOO SMALL TO BE SEEN BY LIGHT SCATTERING 
TECHNIQUES. TWELVE PANELS. EACH CONTAINING 18 PRESSURIZED 
CELLS. WERE MOUNTED ON THE BACK OF THE SPACECRAFT ANTENNA 
DISH. THE PRESSURIZED CELLS CONSISTED . OF A 2-MIL-THICK 

STAINLESS STEEL OUTER LAYER WELDED TO A I-MIL-THICK STAINLESS 
STEEL INNER LAYER WITH A LARGE NUMBER OF SMALL POCKETS OF GAS 
TRAPPED BETWEEN THEM. LOSS OF GAS PRESSURE FROM ANY OF THE 
CELLS INDICATED A HIT, AND THE RATE OF GAS LOSS INDICATED THE 

SIZE OF THE HOLE MADE. THUS THE MASS AND INCIDENT ENERGY OF 

THE METEOROID PARTICLE COl*_D BE OBTAINEO ANO. WHEN C0M8INE0 
WITH TRAJECTORY DATA. ALLOWED THE SPATIAL OENSITY OF THE 
METEOROIDS TO BE DETERMINED. THE PANELS OETECTEO IMPACTS. 
WITH PARTICLES HAVING A MASS OF GREATER THAN IE-8 GM . THE 
PANELS COVERED 0.46 M SQ OF EXPOSED AREA ON ■ PIONEER— G. 
RESULTS FROM THIS EXPERIMENT WERE COMBINED WITH THOSE FROM A 
SIMILAR EXPERIMENT FLOWN ON PIONEER 10 TO DETERMINE THE RANGE 

IN MASS OF SMALL PARTICLES ON BOTH THE INNER AND OUTER 

BOUNDARIES AND WITHIN THE ASTEROID BELT. 

— PIONEER 11. KL I ORE 

EXPERIMENT NAME- S-BAnD OCCULTATION 
•NSSDC ID- 73—01 9A— 1 0 


LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD OATA ACQUISITION RATE SINCE 04/06/73. 

OSS DIVISION- PLANETARY PROGRAMS 

OISCIPL XNE (S>- IONDSPH. RADIO PHYSIC PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL < P I =PR INC I P AL INVESTIGATOR, TL=TEAM LEADER 
0I=0TH£R INVESTIGATOR. TM=TEAM MEMBER) 

PI - A.J. KLIORE . NASA— J PL 

PASADENA* CA 

OI - G, FJELDBO * . . . N AS A— J PL 

PASADENA. CA 

OI - D.L. CAIN ........ ..NASA-JPL 

PASADENA. CA 

OI - B.L. SEIDEL *••••••.....•• NASA— G I S S 

• NEW YORK. NY 

01 - S.I. RASOOL ....NASA HEADQUARTERS 

WASHI NGTON. DC 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT UTILIZED RADIO REFRACTION EFFECTS ON THE 
SPACECRAFT S-BAND RADIO SIGNAL TO DETERMINE THE VERTICAL 
DISTRIBUTION OF NEUTRAL AND IONIZED SPECIES IN THE JOVIAN 
ATMOSPHERE. 

PIONEER 11, MCDONALD 

EXPERIMENT NAME- COSMIC-RAY SPECTRA 
NSSOC ID- 73-0I9A-I2 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 04/06/73. 

OSS OIVISION- PLANETARY PROGRAMS 
DISC IPLINEIS)- PARTICLES AND FlELOS 

EXPERIMENT PERSONNEL ( PI =PR INC I PAL INVESTIGATOR, TL=TE AM LEADER 
OI=OTHER INVESTIGATOR, TM=TE AM MEMBER) 

PI - F.B. MCDONALD . . • NAS A-GSFC 

GREENBELT. MD 

OI - K.G. MCCRACKEN OF ADELAIDE 

ADELAIDE. AUSTRALIA 

OI - W.R. WEBBER OF NEW HAMPSHIRE 

DURHAM, NH 

OI - E.C • ROELOF ...APPLIED PHYSICS LAB 

SILVER SPRING. MD 

OI - B.J. TEEGARDEN 

GPEENBELT. MD 

OI - J.H. TRAINOR NASA— GSFC 

GREENBELT, MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF THREE 3-ELEMENT TELESCOPES. 
ALL LOOKING NORMAL TO THE SPACECRAFT SPIN AXIS. A 
BIDIRECTIONAL TELESCOPE MEASURED 20- TO 80 0- ME V/NUCLEON 
PARTICLES WITH 5 TO 10 PERCENT ENERGY RESOLUTION. ANOTHER 
TELESCOPE MEASURED 3- TO 22-MEV/NUCLEON PARTICLES WITH 5 
PERCENT RESOLUTION. THESE TWO TELESCOPES MEASURED PARTICLES 
WITH Z VALUES BETWEEN 1 AND 8. THE THIRD TELESCOPE MEASURED 
50— K EV TO I-MEV ELECTRONS AND 50-KEV TO 20^-MEV PROTONS WITH 20 
PERCENT RESOLUTION. 

PIONEER 11, MUNCH 

EXPERIMENT NAME- INFRARED RADIOMETER 
NSSOC ID- 73—0 1 9A— 0 8 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT ZERO OATA ACQUISITION RATE SINCE 04/06/73. 

OSS DIVISION- PLANETARY PROGRAMS 

DISC I PL INE( S )— ASTRONOMY PLANETARY ATMOSPHERES 

PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR INC I PAL INVESTIGATOR, TL = TEAM LEADER 
Ol=OTHER INVESTIGATOR. TM = TE AM MEMBER ) 

PI - G. MUNCH CALIF INST OF TECH 

PASADENA, CA 

OI - R.W. BOESE NASA-ARC 

MOFFETT FIELD. CA 

OI - S.C. CHASE. JR SANTA BARBARA RES CTR 

GOLET A , CA 

01 - A.P. INGERSOLL ........... CAL I F INST OF TECH 

PASADENA, CA 

OI - G. NEUGEBAUER CALIF INST OF TECH 

PASADENA, CA 

OI - L.M. TRAFTON OF TEXAS, AUSTIN 

AUSTIN. TX 

EXPERIMENT BRIEF DESCRIPTION 

THE PIONEER G INFRARED RAOIOMETER EXPERIMENT MEASURED 
THE JOVIAN THERMAL BALANCE. TEMPERATURE DISTRIBUTION IN THE 
OUTER ATMOSPHERE. GENERAL SURFACE COMPOSITION INCLUDING THE 
OVERALL HYDROGEN-TO-HEL IUM RATIO. AND .DARK SIDE TEMPERATURE. 
THE INSTRUMENT CONSISTED OF A 7.62-CM (3-IN.) REFLECTING 

CASSEGRAIN TELESCOPE WITH A l-DEG BY 3-OEG FI ELD— OF- VI EW THAT 
ILLUMINATED A PAIR OF 88-CHANNEL. THIN-FILM BIMETALLIC 
THERMOPILES IN TWO BANDS OF THE IR SPECTRUM (14 TO 25 MICRONS 
AND 19 TO 56 MICRONS) TO MEASURE THE IRRADIANCE. THE 
TWO-CHANNEL RADIOMETER WAS SIMILAR To THOSE FLOWN ON MARINER 6 
ANO 7. BUT WAS MORE ACCURATE ANO HAD BETTER SPATIAL 
RESOLUT ION. 
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PIONEER 11. NESS 


EXPERIMENT NAME.- JOVIAN MAGNETIC FIELD 
NS S DC ID- 73-0I9A-14 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 04/06/73. 

OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INE( S»- IONOSPH. ♦ RADIO PHYSIC PLANETARY MAG. FIELD 

EXPERIMENT PERSONNEL ( PI=PR1NCIPAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - N.F. NESS NASA-GSFC 

GREENBELT. MD 

01 - M.H. ACUNA ............. ..NASA-GSFC 

GREENBELT. MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS TRIAXIAL FLUXGaTE MAGNETOMETER WAS DESIGNEO TO 
STUDY THE JOVIAN MAGNETIC FIB.D. EACH SENSOR OPERATED IN THE 
RANGE 0.01- TO IO-GAUSS. WITH 0.1 PERCENT DIGITIZATION 

ACCURACY. ONE VECTOR MEASUREMENT WAS OBTAINED EACH 36 SEC. 

PIONEER 11. SIMPSON 

EXPER I ME NT NAME- CHARGEO PARTICLE COMPOSITION 

NSSOC 10“ 7 3—0 1 9 A— 0 2 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 04/06/73. 

OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINED)- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P l =PR I NC I PAL INVESTIGATOR, TL=TEAM LEADER 
O I =OTMER INVESTIGATOR, TM=TEAM MEMBER) 

PI - J * A . SIMPSON ........... ..U OF CHICAGO 

CHICAGO* IL 

01 - J.J. O'GALLAGICR .........U OF MARYLAND 

COLLEGE PARK * MO 

01 - A. TUZZOL INO OF CHICAGO 

CHICAGO* IL 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED To MEASURE CHARGE 
COMPOSITION USING. THREE TYPES OF OETECTORS — (1) A 7-ELEMENT 
SOLID-STATE DETECTOR TELESCOPE. (2) A HIGH-ENERGY ELECTRON 
DETECTOR (EGG). AND (3) A HIGH-ENERGY PROTON DETECTOR (FISSION 
FOIL). THE FIRST OETEC TOR WAS TO MEASURE PROTONS (450 KEV TO 
150 MEV). ELECTRONS (200 KEV TO 30 MEV), ANO PARTICLES FROM 
H(Z = 2> TO 0( Z - 1 6 ) (6 TO 150 MEV/NUCLEON ) . THE SECOND DETECTOR 

WAS TO MEASURE BREMSSTRAHLUNC RADIATION FROM ELECTRONS ANO 
ELECTRONS DIRECTLY (E.GT. 9 MEV) AND WAS DESIGNED TO EXCLUDE 
PROTONS OF ENERGIES LESS THAN 50 MEV. THE THIRD DETECTOR WAS 
TO MEASURE PROTONS OF ENERGIES GREATER THAN 50 MEV. THE 
DETECTOR SAMPLE TIME WAS TO BE SYNCHRONIZED WITH THE 
SPACECRAFT SPIN AND SHOULD BE EQUAL TO 1/8 OF A SPACECRAFT 
ROTATION OR ABOUT 1-1/2 SEC. 

PIONEER II. SMITH 

EXPERIMENT NAME- MAGNETIC FIELDS 
NSSPC ID- 73-0I9A-0I 

LAST REPORTED STATE- LAUNCHEO AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 04/06/73. 

OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE! S)- IONOSPH. + RADIO PHYSIC PLANETARY MAG. FIELD 

EXPERIMENT PERSONNEL ( P I =»P I NC I PAL INVESTIGATOR. TL = TEAM LEADER 
DI= OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - E.J. SMITH NASA-JPL 

PASAOENA. CA 

U I - D.S. COLBURN NASA-ARC 

MOFFETT FIELD. CA 

01 - P. DYAL NASA-ARC 

MOFFETT FIELO. CA 

Ql - C.P. SONETT U OF ARIZONA 

TUCSON, AZ 

O! - P.J. COLEMAN, JR OF CALIF, LA 

LOS ANGELES. CA 

OI - L. DAVIS CALIF INST OF TECH 

PASADENA. CA 

OI - D.E. JONES BRIGHAM YOUNG U 

PROVO, UT 

EXPERIMENT BRIEF DESCRIPTION 

THE MAGNETOMETER ON PIONEER 11 IS A TRIAxIAL HELIUM 
MAGNETOMETER WITH SEVEN DYNAMIC RANGES. FROM PLUS OR MINUS 2.5 
GAMMA TO PLUS OR MINUS 10 GAUSS. THE LINEARITY IS 0.1 PERCENT. 
THE NOISE THRESHOLD IS 0.01 GAMMA RMS FOR 0-1 HZ. THE ACCURACY 
IS 0. 5 PERCENT OF FULL SCALE RANGE. 

PIONEER 11, SOBER MAN 

experiment name- asteroid/meteoroid astronomy 

NSSOC ID- 73-019A-03 

LAST REPORTED STATE- LAUNCHED and OPERATING NORMALLY 

AT T.HE STANDARD DATA ACQUISITION RATE SINCE 04/06/73. 


OSS DIVISION- PLANETARY PROGRAMS 

disc ipl inei s )— astronomy planetary atmospheres 

PLANETOLOGY INTERPLANETARY DUST 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - R.K. SOBERMAN ............ OPE XEL INST OF TECH 

PHILADELPHIA, PA 

OI - H . A . ZOOK ASA— J SC 

HOUSTON. TX 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT SEARCHED FOR PARTICLES WITH MASSES 
LARGER THAN ABOUT I MICROGRAM BY OBSERVING THE SOLAR LIGHT THE 
PARTICLES REFLECT AND SCATTER. FOUR INDEPENDENT TELESCOPIC 
SUBSYSTEMS WITH FOUR OVERLAPPING FIELDS OF VIEW WERE USED. 
WITH THE ENTRY AND DEPARTURE TIMES OF THE LIGHT FROM THE 
PARTICLES BEING USED TO DETERMINE THE RANGE AND VELOCITIES OF 
THE PARTICLES THEMSELVES. THE OPTICAL SUBSYSTEMS WERE COMPOSED 
OF 8-IN. RITCHEY-CHRETI EN TELESCOPES WITH A 10-IN. FOCAL 
LENGTH AND A 0.2-RAD FIELD OF VIEW. 

PIONEER II, VAN ALLEN 

EXPERIMENT NAME- JOVIAN CHARGED PARTICLES EXPERIMENT 
NSSOC ID- 73—0 19 A— l 1 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARO DATA ACQUISITION RATE SINCE 04/Q6/73. 

OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINE(S)- PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( PI =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
Ot=OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - J . A • VAN ALLEN OF IOWA 

IOWA CITY. IA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO MEASURE PARTICLES IN THE 
VICINITY OF JUPITER USING THREE SETS OF DETECTORS — (I) A 
THREE-ELEMENT GEIGER TUBE TELESCOPE. (2) A THREE-ELEMENT 
TRIANGULAR ARRAY OF DETECTORS. AND (31 A LOW-ENERGY GEIGER 
TUBE OETECTOR. THE FIRST OETECTOR MEASURED ELECTRONS (E.GT. 2 
MEV) AND PROTONS (E.GT. 10 MEV). THE SECOND MEASUREO 
ELECTRONS (E.GT. 10 MEV). AND THE THIRD ALSO MEASURED 
ELECTRONS (E.GT. 50 KEV). THE DETECTOR .SAMPLE TIME WAS 
SYNCHRONIZED WITH THE SPACECRAFT TELEMETRY SYSTEM AND OEPENDED 
UPON THE TELEMETRY BIT RATE. I.E • • THE SAMPLE TIME MAY RANGE 
FROM 3/32 SEC TO 12 SEC. 

PIONEER II, WEINBERG 

EXPER I MEN T NAME- ZOD I ACAL-L IGHT TWO-COLOR 
PHOTO POLAR 1 ME TRY 

NSSDC ID- 73—0 19 A— 1 5 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT THE STANDARD 0 AT A ACQUISITION RATE SINCE 04/06/73. 

OSS DIVISION- PLANETARY PROGRAMS 
DISC IPL INF(S)- ZODIACAL LIGHT 

EXPERIMENT PERSONNEL C P I =PR INC I P AL INVESTIGATOR. TL = TE AM LEADER 
0 1 =OTKE R INVESTIGATOR. TM=TEAM MEMBER) 

PI - J.L. WEINBERG ..STATE U OF NEW YORK 

ALBANY, NY 

OI - M.S. MANNER ..STATE U OF NEW YORK 

ALBANY, NY 

EXPERIMENT BRIEF DESCRIPTION 

THE IMAGING PHOTOPOL AR I ME TER EXPERIMENT (IPP) WAS USED 
TO OBTAIN MAPS OF THE ZODIACAL LIGHT DISTRIBUTION IN TWO 
COLORS. BLUE (3900 TO 4900 A) AND REO (5800 TO 7000 A). IN 
EACH COLOR, THE MAPS WERE CONSTRUCTED OUT OF THE 

I NTEGRATED-OETECTOR-RESPONSE (1/64 OF A ROLL PERIOD). 
spin-scan point- imaging data obtained by viewing through a ao- 

X 40-MRAD SQ FIELD-STOP APERTURE. THIS WORK WAS PERFORMED 
DURING THE CRUtSE PORTION OF THE MISSION. IN DETAIL, 
SIMULTANEOUS RADIOMETRIC AND POLARIMETRIC MAPS OF THE SKY IN 
BOTH COLORS WERE MADE AS THE SPACECRAFT SWEEPEO OUT A 360-OEG 
CLOCK ANGLE SWATH, ANO THE TELESCOPE ANO OPTICS WERE STEPPED 
IN CONE ANGLE (THE ANGLE BETWEEN SPACECRAFT SPIN AXIS AND THE 
TELESCOPE OPTICAL AXIS). AT EACH OISCRETE CONE ANGLE, A 20 
ROLL MEASUREMENT CYCLE OCCURRED. CONSISTING 0* 10 ROLLS FOR 

THE ACCUMULATION OF THE DATA AND FOR CALIBRATION. ALTERNATED 
WITH 10 ROLL PERIODS USED FOR THE TELEMETRY OF THE DATA. 
DURING A DATA ROLL. THE SIGNALS FROM FOUR DETECTORS (2/COLOR) 
WERF. INTEGRATED OVER A TIME INTERVAL EQUAL TO 1/64 OF THE ROLL 
PERIOD. THE FOUR CHANNELS PROVIDED SIMULTANEOUS MEASUREMENTS 
AT TWO ORTHOGONAL POLARIZATION AZIMUTHS IN THE TWO SPECTRAL 
BANDS. THE POLAR1ZANCE WAS SAMPLEO PARALLEL AND PERPENDICULAR 
TO THE PLANE CONTAINING THE SPACECRAFT SPIN AXIS AND THE 
OPTICAL AXIS OF THE TELESCOPE. RADIOACTIVE CALIBRATION WAS 
PROVIDED BY A RADIO I SO TOPE — AC T I V AT£0 PHOSPHOR SOURCE. ALL 
SUCH DATA WERE FORMATTED TO PRODUCE A SKY MAP, 360 DEG IN 
CLOCK ANGLE BY 141 DEG IN-CONE ANGLE. THE EXPERIMENTAL TRAIN 

FOR THE IPP PACKAGE CONSISTED OF THE FOLLOWING ELEMENTS (1) 

A NEAR-DIFFRACT I0N-L IM ITEO 2.54-CM MAKSUTOV CATAOIOPTRIC 
TELESCOPE (F/3.4), (2) A FOCAL PLANE WHEEL CONTAINING 

FIELO-OF-VlEW APERTURES. DEPOLARIZERS. CALIBRATION SOURCE, 
ETC.. < 3) A WOLLASTON PRISM TO SPLIT THE LIGHT INTO TWO 
ORTHOGONALLY POLARIZED BEAMS, (4) A 45-DEG DICHROMATIC MIRROR 
THAT REFLECTED WAVELENGTHS LESS THAN S500 A (BLUE BEAM) ANO 
TRANSMITTED ALL LIGHT OF GREATER WAVELENGTH (RED BEAM). (5) 
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for each SPECTRAL BEAM (TWO POLARIZATIONS! A FILTERING-COATED 
RELAY LENS AND FOLDING MIRRORS. and 16) FOR EACH SPECTRAL 
SEAM. TWO BENDIX CHANNEL TRON DETECTORS (BLUE - B I ALtCAL I S-ti 
PHOTOCATHODES, RED - S-20 PHOTOCATHOOESI TO REGISTER THE 

intensity in each polarization component. inote-this 
experiment was also aboard pioneer io.i 

PIONEER 11. WOLFE 


— PIONEER VENUS ORBITER. BRACE 

EXPERIMENT NAME- LANGMUIR PROBE 

NSSDC ID- PI0T8OR-0I 

LAST REPORTED STATE- APPROVED 


EXPERIMENT NAME- PLASMA EXPERIMENT 
NSSOC ID- T3-019A-I3 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 04/06/73. 

OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINED!- IONOSPH. ♦ RAOIO PHYSIC PARTICLES AND FIELDS 


EXPERIMENT PERSONNEL « P I=PR INCIPAL INVESTIGATOR. TL=TEAM LEADER 
O I = OT HE R INVESTIGATOR. TM=TEAM MEMBER) 

PI - J.H. WOLFE ...... •••••••••NASA-ARC 

MOFFETT FIELD. CA 

Ol - L . A. FRANK ••••.••••••••• .U OF IOWA 

IOWA CITY. IA 

01 - R. LUST . .............. .MPI 

G ARCHING, FED REP OF GERMANY 

01 - D.S. INTRILIGATOR ••••••••U OF SOUTHERN CALIF 

LOS ANGELES. CA 

Ol - V.T. ZAVIENTSEFF ......... NASA -ARC 

MOFFETT FIELD. CA 

Of - Z.A. SMITH •••••••••••••••NASA-ARC 

MOFFETT FIELD. CA 

01 - F.L. SCARF •••••••••••••••TRW SYSTEMS GROUP 

REDONDO BEACH. CA 

Ol - H.R. COLLARD .•••••••.••••NASA-ARC 

MOFFETT FIELD, CA 

01 - W.C. FELDMAN ••••••••••• . . LOS ALAMOS SCI LAB 

LOS ALAMOS. NM 

01 - D«D. MCKIBBIN ..•••••••••• NASA-ARC 

MOFFETT FIELD. CA 


Experiment brief description 

TWO QUAORISPHER ICAL ELECTROSTATIC ANALYZERS WERE USED TO 
STUDY THE DIRECTIONAL INTENSITY OF SOLAR WIND IONS AND 
ELECTRONS. THE DETECTORS WERE ALSO USED TO OBSERVE A POSSIBLE 
JOVIAN BOW SHOCK. MAGNETO SHEATH . AND MAGNETOPAUSE. THE 
INSTRUMENTS WILL STUDY POSITIVE IONS IN 32 ENER GY /CHARGE STEPS 
BETWEEN tOO V AND 10 KV, AND ELECTRONS IN 16 STEPS BETWEEN 100 
V AND 18 KV. 


••••••♦••••••♦•♦♦♦♦A******** PIONEER VENUS ORBITER ************ 


SPACECRAFT COMMON NAME- PIONEER VENUS ORBITER 
ALTERNATE NAMES- PIONEER VENUS 1978 ORBIT 
NSSDC ID- PI0780R 


last reported state- an approved mission 

LAUNCH DATE- MAY 1978 SPACECRAFT WEIGHT- 517. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- ATLAS-CENT 


SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSS 

Planned orbit parameters 

ORBIT TYPE- VENUSCENTRIC 
ORBIT PERIOD- 14*0. MIN 
PER I APSI S— 200. KM ALT 


INCLINATION- 60. DEG 

APOAPSIS- 66000. KM ALT 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE(S)- PLANETARY ATMOSPHERES IONOSPHERES 

EXPERIMENT PERSONNEL ( PI =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAH MEMBER) 

BRACE . .NASA— GSFC 

GREENBELT, MD 

MCELROY HARVARD U 

CAMBRI DGE, MA 

PEDERSON ......... ...ESRO-ESTEC 

NOORDWIJK, NETHERLANDS 

NAGY OF MICHIGAN 

ANN ARBOR. Ml 

DONAHUE OF MICHIGAN 

ANN ARBOR. MI 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF A PAIR OF CYCLINDRICAL 
LANGMUIR PROBES OF THE TYPE BEING USED ON AE. TWO PROBES ARE 
REQUIRED, SO THAT ONE IS ALWAYS OUT OF THE WAKE OF THE 
SPACECRAFT. IN FLIGHT ANALYSIS. 56 MEASUREMENTS TAKEN AT A 
RATE OF ONE PER SECOND PROVIDE HIGH SPATIAL RESOLUTION FOR 
THE MEASUREMENTS OF NE AND TE. THE RESULTS OF THESE HIGH 
RESOLUTION MEASUREMENTS WILL BE USED BOTH TO STUOY THE UPPER 
ATMOSPHERE AND IONOSPHERE ANO TO INVESTIGATE THE INTERACTION 
OF THE SOLAR WIND WITH THE VENUSIAN IONOSPHERE. THIS 
EXPERIMENT WILL PROVIDE MEASUREMENTS OVER THE WHOLE REGION 
TRAVERSED BY THE ORBITER. COVERING A LARGE RANGE OF SOLAR 
ASPECT ANGLES. TO YIELD A MORE COMPLETE CONFIGURATION OF THE 
PHYSICAL PROPERTIES OF THE IONOPAUSE REGION. 

— - PIONEER VENUS ORBITER. 0ROWN — 

EXPERIMENT NAME- RADAR ALTIMETER 

NSSDC ID- PI07QOR-02 

LAST REPORTEO STATE- APPROVED 


PI - L.H. 
Ol - M.8. 

Ol - A. 

Ol - A.F. 
01 - T.M. 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INE (S )- GEODESY AND CARTOGRAPHY PLANETOLOGY 


EXPERIMENT 
TL - W.E. 
TM - G. 

TM - W.M. 
TM - O.H. 


PERSONNEL I P I =PR I NCI PAL INVESTIGATOR, TL = TE AM LEADER 
01 s OTHER I NVESTIGAtOR, TM = TEAM MEMBER) 


BROWN NASA— J PL 

PASADENA. CA 

PETTENGILL ..........MASS INST OF TECH 

CAMBRIDGE, MA 

KAULA OF CALIF. LA 

LOS ANGELES. CA 

STAELIN MASS INST OF TECH 

CAMBRIDGE, MA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL USE A RADAR ALTIMETER TO OBTAIN 
INFORMATION ON ORBITER ALT ITUOE, PLANETARY SURFACE 
TEMPERATURE. AND RADAR SCATTERING PROPERTIES TO INFER SURFACE 
TOPOGRAPHY, GEOLOGY. INTERIOR THERMAL. AND MECHANICAL 

PROPERT IES . 


— PIONEER VENUS ORBITER, CROFT 


SPACECRAFT 
PM - C.F. 
PS - L. 

MG - F.D. 
SC - R.F. 


PERSONNEL CPM=PRQJECT MANAGER. PS=PROJECT SCIENTIST. 

MG= PROG RAM MANAGER. SC=PROGRAM SCIENTIST! 

HALL NASA-ARC 

MOFFETT FIELO, CA 

COLIN NASA-ARC 

MOFFETT FIELO. CA 
KOCHENDQRFER ....... .NASA HEADQUARTERS 

WASHINGTON. DC 

FELLOWS NASA HEADQUARTERS 

WASHINGTON. DC • 


SPACECRAFT BRIEF DESCRIPTION 

THE PIONEER VENUS ORBITER IS PLANNED TO BE A SINGLE. 
SPIN-STABILIZED SPACECRAFT IN A HIGHLY ELLIPTICAL ORBIT ABOUT 
VENUS. THE NOMINAL OPERATIONAL LIFETIME IS TO BE 1 VENUS 
SIDEREAL YEAR (225 DAYS), WHICH PERMITS INTENSIVE STUDIES OF 
THE PLANET • S ATMOSPHERE AND ITS RESPONSES TO THE SUN. THE 
PAYLOAD HAS BEEN SELECTED TO OPTIMIZE CORRELATIVE STUDIES 
BETWEEN THE LONG-LIVED ORBITER AND THE ENTRY PROBES. THE 
ORBITAL INVESTIGATIONS WILL INCLUDE STUDIES OF THE UPPER 
ATMOSPHERE. IONOSPHERE, AND THE INTERACTIONS OF THE SOLAR WIND 
WITH THE VENUSIAN ATMOSPHERE. REMOTE SENSING TECHNIQUES WILL 
EXAMINE THE LDWER ATMOSPHERE AND SURFACE FOR GLOBAL 

Characteristics and temporal phenomena of both short- and 

CONG-TERM DURATION. THE LONGEVITY OF THE ORBITER AND THE 

Completion of a large number of monitored orbits should permit 

A DETERMINATION OF THE GRAVITATIONAL FIELO HARMONICS. IN AN 
EFFORT TO MINIMIZE COST ANO OPTIMIZE DESIGN CAPABILITY, THE 
ORBITER SPACECRAFT AND THE PROBE BUS FOR THE MULTIPROBE 
MISSION WILL BE OF CCMMON ORIGIN. 


EXPERIMENT NAME- RADIO SCIENCE TEAM 

NSSDC ID- PID7BOR-0 3 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INE ( S>- GEODESY ANO CARTOGRAPHY IONOSPH. ♦ PAOIO PHYSIC 
PLANETARY ATMOSPHERES 


EXPERIMENT 

TL - T • A • 
TM - G.M • 
TM - A.J. 
TM - R . 

TM - I .1 . 
TM - R. 


PERSONNEL (PI =PR INC I PAL INVESTIGATOR, TL = TE AM LEADER 
OI = OTHER INVESTIGATOR, TM = TE AM MEMBER) 


CROFT STANFORD U 

STANFORD, CA 

KEATING OF ARIZONA 

TUCSON, AZ 

KLIORE ............. .NASA- JPL 

PASADENA. CA 

PHILLIPS NAS A- JPL 

PASADENA, CA 

SHAPIRO .MASS INST OF TECH 

CAMBRIDGE. MA 

WOO . .NAS A- JPL 

PASADENA . CA 


EXPERIMENT BRIEF DESCRIPTION 

THE RADIO SCIENCE TEAM HAS THE RESPONSIBILITY FOR 
PLANNING, COORDINATING. AND RECOMMENDING SCIENTIFIC USES OF 
RADIO SIGNALS. EXECUTING APPROVED EXPERIMENTS. AND CONDUCTING 
THE DATA ANALYSIS REQUIRED. MAJOR FIELDS OF INTEREST INCLUDE 
THE GRAVITY FIELD OF VENUS. VERTICAL STRUCTURE OF THE DAYTIME 
ANO NIGHTTIME IONOSPHERES. NEUTRAL ATMOSPHERE TEMPERATURE * 
PRESSURE AND DENSITY, HORIZONTAL GRADIENTS OF ATMOSPHERIC 
PROPERTIES. AND SMALL SCALE TURBULENCE IN THE ATMOSPHERE. 
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PIONEER VENUS ORBITER, DONAHUE 

EXPERIMENT name- PARTICIPATING THEORIST DONAHUE 

NSSDC ID- PIO7SOR-04 

LAST REPORTED STATE- APPROVEO 


OSS DIVISION- planetary programs 

DISCIPLINED)- AERONOMY IONOSPHERES 

PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I = PQ I NC I P AL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - T.M. DONAHUE .U OF MICHIGAN 

ANN ARBOR. MI 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT BILL COMBINE RESULTS OBTAINED FROM THE 
ORB I TER MISSION WITH RESULTS FROM THE MULTIPROBE MISSION TO 
OBTAIN A UNIFIED PICTURE OF THE ATMOSPHERIC AND IONOSPHERIC 
CHEMISTRY AND TRANSPORT PROCESSES OCCURRING IN THE ATMOSPHERE 
OF VENUS. 


— - PIONEER VENUS ORBITEP, EVANS 

EXPER I M£NT NAME- TRANSIENT GAMMA-RAY SOURCES 
NSSDC ID- PIO78OR-0S 

LAST REPORTED STATE- APPROVEO CONDITIONALLY 


OSS DIVISION- PLANETARY PROGRAMS 
OISCIPLINEtSl- GAMMA-RAY ASTRONOMY 

EXPERIMENT PERSONNEL < P I=PR INCIPAL INVESTIGATOR. TL=TEAM LEADER 
O 1 55 OTHER INVESTIGATOR. TM=TEAM MEMBER) 


PI - 

W.D. 

EVANS 


ALAMOS SCI 

LAB 




LOS 

ALAMOS. NM 


OI - 

J.P. 

CONNER ........ 


ALAMOS SCI 

LAB 




LOS 

ALAMOS. NM 


OI - 

P.H. 

HIGPIE 


ALAMOS SCI 

LAO 




LOS 

ALAMOS. NM 


OI - 

R.W. 

KLEBESADEL .... 


ALAMOS SCI 

LAB 




LOS 

ALAMOS. NM 


OI - 

R. A. 

OLSON 


ALAMOS SCI 

LAB 




LOS 

ALAMOS. NM 


OI - 

I -B. 

STRONG 


ALAMOS SCI 

LAB 


LOS ALAMOS. NM 

01 - R.E. SPALDING SANDIA LABORATORIES 

SANDIA, NM 

EXPERIMENT BRIEF DESCRIPTION 

AN OMNIDIRECTIONAL GAMMA-RAY DETECTOR EMPLOYING TWO 
PHOSWICH SCINTILLATION SPECTROMETERS SENSITIVE -TO PROTONS FROM 
0.2. - 2.0 MEV WILL RE USED WITH LOGIC CIRCUITRY TO OETECT THE 

BEGINNING OF A GAMMA EVENT AND TO INITIATE A PERIOD OF RAPID 
DATA COLLECTION. DATA WILL OF STOPED IN A MEMORY UNIT FOR 
SUBSEQUENT TRANSMISSION TO EARTH. CONFIRMATION THAT A TRUE 
GAMMA EVENT HAS OCCURRED WILL HE OOTAINED BY COMPARISON WITH 
RESULTS FROM OTHER EXPERIMENTS IN EARTH SATELLITES. THIS 
EXPERIMENT WILL PROVIDE THE LONG BASEL t NE TIME CORRELATIONS 
NECESSARY FOR CALCULATING ACCURATE SOURCE LOCATIONS. 

PIONEER VENUS ORBITEP. HANSEN 

Experiment name- cloud pmotopular imeter 

NSSDC 10“ PIO78OP-06 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISCIPL INEI S)- PLANETARY ATMOSPHERES 


EXPER IMEnT 
P| - J.W. 
oi - P. 

01 - A. A. 

01 - O.L. 
OI - L . 


PERSONNEL 
HANSEN .. 
STONE .. 
LAC IS . . 
COFFEE N 
TRAVIS . 


( P I=PR INCI PAL INVESTIGATOR. TL=TEAM LEADER 
O l = OTHER INVESTIGATOP. TM=TEA« MEMBEP) 

OF API ZONA 

TUCSON, AZ 

NASA — G 1 S S 

NEW YORK, NY 

COMPUTER SCIENCES CORR 

NEW YOPK, NY 

OF AR IZONA 

TUCSON. AZ 

COMPUTER SCIENCES CORP 

NEW YORK. NY 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL USE A SIMPLIFIED VERSION OF THE 
IMAGING PHOTOPOL AR IMETEP FLOWN ON PIONEERS 10 ANO II TO 
PROVIDE LOW RESOLUTION FOUR-COLOR MAPS OF THE VENUSIAN CLOUD 
COVER WITH A HIGH RESOLUTION IMAGING CAPABILITY NEAR 
APOCENTER. THE PRINCIPAL OBJECTIVE OF THIS INVESTIGATION IS 
TO DETERMINE THE PROPERTIES OF THE CLOUDS AND HAZE. INCLUDING 

the vertical and horizontal distribution of the particles, 

CLOUD PARTICLE SIZE AND REFRACTIVE INDEX, THE CLOUD-TOP 
HEIGHT. AND THE NUMBER DENSITY OF PARTICLES. 


PIONEER VENUS ORBITEP. KNUDSEN 


EXPERIMENT NAME- RETARDING POTENTIAL ANALYZER 


NSSDC 10- PI0780R— 07 


LAST REPORTED STATE- APPROVEO 


OSS DIVISION- PLANETARY PROGRAMS 

OISCIPLINE(S)- PLANETARY ATMOSPHERES IONOSPHERES 

EXPERIMENT PERSONNEL I P I =PR INC I PAL INVESTIGATOR, TL^TEAM LEADER 
O I = OTHER INVESTIGATOR. TM=TE A M MEMBER) 

PI - W.C. KNUDSEN ......LOCKHEED PALO ALTO 

PALO ALTO, CA 

OI - K. ■ 5PENNER ..WGSPR 

FREIBURG. FED REP OF GERMANY 
OI - R.C. WHITTEN ............. NAS A- ARC 

MOFFETT FIELD, CA 

EXPERIMENT BRIEF DESCRIPTION 

THE INSTRUMENT PROPOSED FOR THIS EXPERIMENT IS A 
LANGMUIR PROBE. RETARDING POTENTIAL ANALYZER. DESIGNED To 
MEASURE ELECTRON CONCENTRATION AND TEMPERATURE. MAJOR ION 
CONCENTRATIONS AND TEMPERATURES. ION DRIFT VELOCITIES. AND THE 
ENERGY DISTRIBUTION FUNCTION OF AMBIENT PHOTOELEC T RONS. IT IS 
AN ADAPTATION OF THE INSTRUMENT FLOWN ON THE GERMAN AEROS 
SATELLITE IN 1972. EITHER ONE OF TWO SENSOR HEADS MAY BE 
USED. EACH CONSISTING OF A MULTIGRIO CUP ANO ELECTROMETER. 
WHICH CAN OPERATE IN ELECTRON. ION, OR PHOTOELECTRON MODES. 
INITIATED BY SPACECRAFT ROLL PULSES. THE MEASUREMENTS TAKEN 
WHEN THE SENSOR AXIS IS CLOSEST TQ THE PLASMA FLOW VELOCITY 
VECTOR ARE TRANSMITTED. THE AIMS OF THE INVESTIGATION ARE TO 
IMPROVE KNOWLEDGE OF THE IMPORTANT IONIC REACTIONS IN THE 
VENUSIAN IONOSPHERE, TO STUOV THE PLASMA TRANSPOPT PROCESSES 
TO DETERMINE IF VENUS HAS A POLAR WIND. TO STUDY THE PROCESSES 
AT THE SOLAR W I ND- I ONOSPHERE BOUNDARY. AND TO STUDY SIMILAR 
AIMS CONCERNING The AMBIENT ELECTRON POPULATION. 

PIONEER VENUS ORB ITER , MASURSKY . 

EXPERIMENT NAME- PARTICIPATING THEORIST MASURSKY 

NSSDC ID- PI0780R-08 

LAST REPORTED STATE- APPROVED 


OSS D I V I S I ON — PLANETARY PROGRAMS 

DlSCIPHNEtS)- GEODESY ANO CARTOGRAPHY PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR. TL = TE AM LEADER 
O I = O T HE R INVESTIGATOR. TM=TE A M MEMBER) 

PI - H. MASURSKY US GEOLOGICAL SURVEY 

FLAGSTAFF. AZ 

EXPERIMENT BRIEF DESCRIPTION 

surface profile, roughness, ano electrical properties 

DATA FROM THE PIONEER VENUS RADAR ALTIMETER WILL BE AN AL Y ZEO 
IN CONJUNCTION WtTH SPACECRAFT-DERIVED GRAVITY INFORMATION AND 
EARTH-BASED RADAR BACKSCATTEP DATA TO PRODUCE A SERIES OF 
CARTOGRAPHIC AND GEOLOGIC MAPS. THE INITIAL MAPS WILL INCLUOE 
GEOMETRIC ARRAYS OF RADAR PROFILES AND TOPOGRAPHIC CONTOUR 
DATA. THESE WILL THEN BE UTILIZED TO PRODUCE A SHADED RELIEF 
CARTOGRAPHIC MAP. 1 TO 25 MILLION, WITH SUPERIMPOSED CONTOUR 
INFORMATION. PRELIMINARY VENUSIAN GEOLOGIC INFORMATION. 
INFERRED FROM ALL AVAILABLE SPACECRAFT AND EARTH-BASEO RADAR 
DATA SOURCES, WILL SUBSEQUENTLY BE ADDED TO THE CARTOGRAPHIC 
MAP BASE TO PRODUCE GEOLOGIC MAPS. IT IS ANTICIPATED THAT ONE 
TO THREE LARGER SCALE (I TO 5 MILLION) CARTOGRAPHIC AND 
GEOLOGIC MAPS OF SCIENTIFICALLY INTERESTING VENUS SURFACE 
FEATURES ALSO WILL BE PRODUCED. 

PIONEER VENUS ORBITEP. MCGILL 

EXPERIMENT NAME- PARTICIPATING THEORIST MCGILL 

NSSDC ID- PI 0780R— 09 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DI SC IPL INE IS )- PLANETOLOGY 

EXPERIMENT PERSONNEL I Pi =PR INC I PAL INVESTIGATOR. TL = TE AM LEAOER 
O I = O T HE R INVESTIGATOR. TM = TEAM MEMBER) 

PI - G.E. MCGILL OF MASSACHUSETTS 

AMHERST , MA 

EXPERIMENT BRIEF DESCRIPTION 

INVESTIGATIONS OF THE TOPOGRAPHY AND GEOLOGY OF VENUS 
WILL BE UNDERTAKEN TO ASSURE CORRECT RECOGNITION OF 
TOPOGRAPHIC AND MATERIAL CHARACTERISTICS OF THE PLANET AND TO 
ARRIVE AT THE GEOLOGICAL AND GEOPHYSICAL INTERPRETATION OF 

these characteristics. 

PIONEER VENUS OR BITER , NAGY 

EXPERIMENT NAME- PART I Cl PAT ING THEORIST NAGY 

NSSDC ID- PI078OR-I0 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

D ISC IPLINE IS)- AERONOMY IONOSPHERES 

PLANETARY ATMOSPHERES 
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EXPERIMENT PERSONNEL t P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM= TEAM MEMBER) 

PI - A.F . NAGY •••... U OF MICHIGAN 

ANN ARBOR. MI 

EXPERIMENT BRIEF DESCRIPTION 

INVESTIGATIONS OF THE IONOSPHERE OF VENUS WILL BE 
OPTIMIZED BY EXTEfOlNG CURRENT MODELS AND FORMULATING A 
MISSION PLAN BEST SUITED TO ADDRESS TOPICS INCLUDING THE 
PHYSICS OF THE SOLAR W INO- I ONOSPHERE INTERACTION. ENERGETICS 
OF THE UPPER ATMOSPHERE. ION CHEMISTRY. AND THE PROCESSES 
RESPONSIBLE. FOR THE GENERAL STRUCTURE OF THE IONOSPHERE. 
INCLUDING MECHANISMS RESPONSIBLE FOR THE MAINTENANCE OF THE 
NIGHTTIME IONOSPHERE. 

— PIONEER VENUS ORBITER, NIEMANN 

EXPERIMENT NAME- NEUTRAL PARTICLE, MASS SPECTROMETER 

NSSOC ID- P 1 078OR— 1 I 

LAST REPORTED STATE- APPROVEO 


oss division- planetary programs 

DISC IPL INEI S ) - AERONOMY PLANETARY ATMOSPHERES 


experiment 
pi - h.b. 
oi - g.r. 

oi - R.E. 
01 -- N.W. 


PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 


NIEMANN ••••••••••••• N ASA— GSFC 

GREEN BELT, MD 
CARfGNAN •■••••••• ...U OF MICHIGAN 

ANN ARBOR. MI 

HARTLE ............ ...NASA-GSFC 

GREENBELT. MD 


SPENCER . ..NASA — GSFC 

GREENBELT, MD 


EXPERIMENT BRIEF DESCRIPTION 

THE EXPERIMENT WILL USE A QUAORUPOLE MASS SPECTROMETER 
WITH THREE ION SOURCE OPERATING MOOES AND THREE MASS SCANNING 
MODES. THE ION SOURCE CAN BE OPERATED ALTERNATELY IN OPEN AND 
CLOSED CONFIGURATIONS TO INCREASE ACCURACY. AN ADAPTIVE MASS 
SCAN WILL BE USED TO REDUCE THE BIT RATE REQUIRED FOR A GIVEN 
INFORMATION RETURN RATE. THE RESOLUTION WILL BE IE-4 FOR 
ADJACENT MASSES. AND THE MASS RANGE I TO 45 AMU. VERTICAL AND 
HORIZONTAL DENSITY VARIATIONS OF THE MAJOR NEUTRAL 
CONSTITUENTS OF THE UPPER ATMOSPHERE OF VENUS WILL BE OETECTEO 
AND MEASURED TO DEFINE THE OYNAMlC. CHEMICAL. AND THERMAL 
STATES OF THE UPPER ATMOSPHERE. IMPORTANT CONSTITUENTS TO BE 
MEASURED ARE HE. 0. 0<2). CO. C0(2) AND/OR NI2). AND A. IT 

MAY ALSO BE POSSIBLE TO STUDY H. D ANO/OR H<2), C, H, AND NO. 


PIONEER VENUS ORB I TER. RUSSELL 

EXPERIMENT NAME- TRI AXIAL FLUXGATE MAGNETOMETER 


NSSOC ID- PI0780R-12 


LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL I NE ( S ) — MAGNETOSPHERIC PHYSICS PARTICLES AND FIELOS 


EXPERIMENT PERSONNEL < P I =PR l NC I PAL INVESTIGATOR. TL = T6 AM LEADER 
O I = OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - C.T. RUSSELL U OF CALIF, LA 

LOS ANGELES, CA 

□ I - P.J. COLEMAN, JR OF CALIF. LA 

LOS ANGELES, CA 

OI - F.V. CORONITI U OF CALIF, LA 

LOS ANGELES. CA 

OI - C.F. KENNEL OF CALIF. LA 

LOS ANGELES. CA 

OI - R.L. MCPHERRON OF CALIF. LA 

LOS ANGELES. CA 

OI - G.L. SISCOE OF CALIF. LA 

LOS ANGELES. CA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL USE A TPIAXIAL FLUXGATE 

MAGNETOMETER WITH TWO RING CORE SENSORS AT THE END OF A 
MAGNETOMETER BOOM AND ONE RING CORE SENSOR. AT 45 DEG TO THE 
SPIN AXIS. HALFWAY DOWN THE BOOM. THE DRIVE AND ELECTRONICS 
DESIGN HAS BEEN USED ON THE APOLLO 15 ANO 16 SUBSATELLITES. 
THE OBJECTIVES ARE TO DETERMINE ANY PLANETARY AND REMANENT 
MAGNETIC FIELDS. TO DEOUCE THE LOCATION ANO STRENGTH OF 
IONOSPHERIC CURRENT SYSTEM. TO DETERMINE THE ENERGY AND MASS 
BALANCE IN THE UPPER ATMOSPHERE OF VENUS. TO DETERMINE THE 
NATURE OF THE SOLAR WIND INTERACTION WITH VENUS. AND TO STUDY 
THE NEAR-WAKE RE G I CN OF VENUS ANO THE STRUCTURE OF THE BOW 
SHOCK. INTERPLANETARY OBJECTIVES ARE TO DETERMINE THE 

PERTURBATION OF THE NEAR-PLANET REGION BY VENUS AND TO COMPARE 
THE PROPERTIES OF THE AVERAGE FIELD AT 0.7 AND i-0 AU. THE 
INSTRUMENT IS INTENDED TO. IN THE WORST CASE OF LOW-BIT AND 
LOW-SAMPLE RATES MEASURE ONE VECTOR PER 32 SEC. WHILE IN 
VENETIAN ORBIT. WHEN THE SPACECRAFT IS COASTING THROUGH THE 
INTERPLANETARY REGION IN THE APOAPSIS MODE. THE SAMPLE RATE IS 
PLANNED TO BE ONE VECTOR PER 8 SEC. WHILE THE SPACECRAFT IS 
PASSING THROUGH THE VENETIAN IONOSPHERE IN THE PERIAPSIS MODE. 
THE SAMPLE RATE WILL BE FOUR VECTORS PER SEC. 


PIONEER VENUS ORB I TER, SCARF 

EXPERIMENT NAME- ELECTRIC FIELD DETECTOR 

NSSDC ID- PI 07 BOR- I 3 

LAST REPORTED STATE- APPROVEO 


OSS OI VI SI ON- PLANETARY PROGRAMS 
DI SCIPLINECSI— PARTICLES AND FIELDS 


EXPERIMENT 
PI - F.L. 
OI - I.M. 


PERSONNEL C P I =PR I NC I PAL INVESTIGATOR. TL=TE AM LEADER 
O I =OTMER INVESTIGATOR, TM=TEAM MEMBER) 


SCARF TRW SYSTEMS GROUP 

REDONDO BEACH, CA 

GREEN TRW SYSTEMS GROUP 

REDONDO BEACH, CA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF A MODIFIED VERSION O p 
THE PIONEER 0 ANO PIONEER 9 EXPERIMENTS TO MEASURE THE 
ELECTRIC FIELD COMPONENTS IN FOUR 00 PERCENT NARROW BAND 
CHANNELS CENTEREO AT 100, 730. 7350. ANO 30.000 HZ. THE AIMS 
OF THE INVESTIGATION ARE TO PERFORM THE FIRST ANALYSIS OF VLF 
ELECTRIC FIELDS AT VENUS TO ELUCIOATE THE PLASMA INTERACTIONS 
BETWEEN THE SOLAR WIND AND THE IONOSPHERIC OR EXOSPHERIC 
PLASMA. THE ROLE OF PLASMA INSTABILITIES IN MODIFYING THE 
HEATFLUX FROM THE SOLAR WIND AND IN THERMAL I ZING NEWLY BORN 
IONS FROM VENUS WILL ALSO BE STUOIED. A SELF-CONTAINED 

BALANCED V-TYPE ANTENNA WILL BE USED WITH A DIFFERENTIAL 
PREAMPLIFIER TO MAKE THE MEASUREMENTS. AT THE 5 1 2-Bl T -PER-SEC 
SATELLITE MODE, ONE FREQUENCY SCAN P£R SECONO WILL BE 

MEASURED. 


— PIONEER VENUS ORB ITER, SCHUBERT 

EXPERIMENT NAME- PARTICIPATING THEORIST SCHUBERT 

NSSDC 10- PI07BOR-I4 

LAST REPORTED STATE- APPROVED 


□SS DIVISION- PLANETARY PROGRAMS 

O I SC IPL I NE ( S ) — IONOSPHERES MAGNETOSPHERIC PHYSICS 

PLANETARY ATMOSPHERES PLANETOLOGY 

EXPERIMENT PERSONNEL < P I =PR I NC I PAL INVESTIGATOR. TL = TEAM LEADER 
OI=OTHER INVESTIGATOR. TM*TEAM MEMBER) 

PI - G. SCHUBERT OF CALIF, LA 

LOS ANGELES. CA 

EXPERIMENT BRIEF DESCRIPTION 

MEASUREMENTS OF PLASMA TEMPERATURES. MAGNETIC FIELDS. 
COMPOSITION. AND OTHER OATA WILL BE USED TO DEVELOP AND TEST 
THEORIES OF ATMOSPHERIC CIRCULATION AND SOLAR Wl NO- I ONOSPHERE 
INTERACTIONS. IN THE CASE OF THE TOPOGRAPHY AND GRAVITY. THE 
OATA I ALTIMETRY AND TRACKING) WILL BE USED BOTH IN DESCRIPTIVE 
FASHION. TO SIMPLY CHARACTERIZE THE SURFACE OF VENUS AND ITS 
GRAVITATIONAL FIELO. AND. IN A MORE QUANTITATIVE WAY TO MODEL 
THE INTERNAL STRUCTURE OF THE PLANET. 

PIONEER VENUS ORB ITER. STEWART 

EXPERIMENT NAME- PROGRAMMABLE ULTRAVIOLET SPECTROMETER 

NSSDC ID- PI 070 OR— I 5 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INEIS )- PLANETARY ATMOSPHERES AERONOMY 
I ONOSPHERES 


EXPERIMENT 
PI - A. I . 
OI - C.A. 
OI - C.W. 

OI - G.E. 
OI - J.G. 


PERSONNEL 
STEWART • 
BARTH . . , 
HORD .... 
THOMAS ., 
ANDERSON 


PI =PR INCIPAL INVESTIGATOR. TL=TEAM LEADER 
0!=0THER INVESTIGATOR, TM = TE A M MEMBER) 

OF COLORADO 

BOULDER, CO 

O p COLORADO 

BOULDER, CO 

OF COLORAOO 

BOULDER. CO 

OF COLORAOO 

BOULDER. CO 

OF COLORAOO 

BOULDER, CO 


EXPERIMENT BRIEF DESCRIPTION 


THIS 

TELESCOPE 


INVESTIGATION WILL USE A 125-MM CASSEGRAIN 
3N A 125-MM EBER T-F AST I E SPECTROMETER WITH A 
PROGRAMMABLE GRATING DRIVE. A I R GLOW. SCATTERED SUNLIGHT, AND 
HYDROGEN LYMAN ALPHA EMISSIONS WILL BE OETECTEO IN THE 
THERMOSPHERE. MESOSPHERE. AND EXOSPHERE OF VENUS. THESE 
MEASUREMENTS WILL BE USED TO ESTABLISH AND MAP THE 
COMPOSITION, TEMPERATURE. AND PHOTOCHEMISTRY OF THE 
THERMOSPHERE ANO IONOSPHERE. TO DETERMINE THE PRESSURE AT AND 
ABOVE THE VISIBLE CLOUD TOPS. ANO TO ESTABLISH THE 

DISTRIBUTION AND ESCAPE RATE OF ATOMIC HYOROGEN. THE 
INSTRUMENT OPERATES IN THE 1100-3400 A REGION. 


PIONEER VENUS ORBITER. TAYLOR 


EXPERIMENT NAME- RADIOMETRIC TEMPERATURE SOUNDING 
EXPERIMENT 
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NSSDC ID- PI0780R-16 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY programs 

DISCIPLINE! SI- PLANETARY ATMOSPHERES AERONQHV 

EXPERIMENT PERSONNEL ! P I=PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - F.W. TAYLOR .^...•.. NASA — JPL 

PASADENA. CA 

01 - H.H. AUMANN .............. NAS A -JPL 

PASADENA. CA 

01 - M.T. CHAHINE .NASA-JPL 

PASAOENA. CA 

01 - C.B. FARMER ••••••.••.•••.NASA-JPL 

PASAOENA. CA 

OI - J.V. MARTONCHIK NASA-JPL 

PASADENA. CA 

OI - A.p. INGERSOLL ....CALIF INST OF TECH 

PASADENA. CA 

OI - J.T. HOUGHTON ............OXFORD U 

OXFORD. ENGLAND 

□I - G.D. PESKETT •••*••*...... OXFORD U 

OXFORD* ENGLAND 

OI - C.D. RODGERS •••••••••••••OXFORD U 

OXFORD* ENGLAND 

OI - E.J. WILLIAMSON .•..••••••OXFORD U 

OXFORD* ENGLAND 

□l - R. DICKINSON ..••••••• ..NATL CTR FOR ATMOS RES 

BOULOER. CO 

OI - J.C. GILLE •••••••••••••••NATL CTR FOR ATMOS RES 

BOULDER* CO 

EXPERIMENT BRIEF DESCRIPTION 

THIS INVESTIGATION WILL USE AN EIGHT-CHANNEL RADIOMETER 
FOR VERTICAL TEMPERATURE SOUNOING OF THE ATMOSPHERE FROM THE 
CLOUD TOPS 160 KM) TO 150 KM AND FOR INVESTIGATIONS OF CLOUD 
MORPHOLOGY. INCLUDING THE IDENTIFICATION OF POSSIBLE MULTIPLE 
LAYERS AND WATER VAPOR MAPPING, THE INSTRUMENT IS BASED ON 
THE SELECTIVE CHOPPER RADIOMETER AND THE PRESSURE MODULATOR 
RADIOMETER DESIGNS FLOWN ON NIMBUS SATELLITES. 

PIONEER VENUS ORB ITER. TAYLOR. JR. 

EXPERIMENT NAME- ION MASS SPECTROMETER 

NSSDC ID- PI07BOR-I7 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE! S )- IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ! P I *PR I NCI PAL INVESTIGATOR. TL=TEAM LEADER 
OIsOTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - H.A. TAYLOR, JR ..NASA-GSFC 

GREENBELT. MD 

OI - S.J. BAUER NASA-GSFC 

GREENBELT . . MD 

OI - R.E. HARTLE NASA-GSFC 

GREENBELT, MD 

OI - H.C. BRINTON NASA-GSFC 

GREENBELT, MD 

OI - J.R. HERMAN NASA-GSFC 

GREENBELT, MD * 

OI - T.M. DONAHUE OF MICHIGAN 

ANN ARBOR, MI 

OI - P.A. CLOUTIER RICE U 

HOUSTON. TX 

OI - F • C • MICHEL RICE U 

HOUSTON, TX 

EXPERIMENT BRIEF DESCRIPTION 

THE COMPOSITION AND CONCENTRATION OF THERMAL POSITIVE 
IONS IN THE IONOSPHERE OF VENUS WILL BE DETERMINED AND 
INTERPRETED IN TERMS OF VERTICAL AND HORIZONTAL COMPONENTS. 
THE INSTRUMENT USED WILL BE A BENNETT RADIO-FREQUENCY MASS 
SPECTROMETER BASED ON THE DESIGN OF ONES FLOWN ON OGO AND 
ATMOSPHERIC EXPLDRER SATELLITES. A MASS RANGE OF 1 TO 60 AMU 
WILL BE COVERED WITH A VARIETY OF AUTOMATIC SCAN-SEARCH MOOES 
AVAILABLE. 

PIONEER VENUS ORBITER. WOLFE 

EXPERIMENT NAME- SOLAR WIND PLASMA DETECTOR 

NSSDC ID- PI0780R-18 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

OISC IPL INE! S)- MAGNETOSPHERIC PHYSICS PARTICLES AND FIELDS 
PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( PI=PR INCIPAL INVESTIGATOR. TL=TEAM LEADER 
01= OTHER INVESTIGATOR, TM=TE AM MEMBER) 

PI - J • H • WOLFF ..NASA-ARC 

MOFFETT FIELO. CA 

OI - A, BARNES ......NASA-ARC 

MOFFETT FIELD. CA 

OI - H.R . COLLARD ............. NASA -ARC 

MOFFETT FIELD. CA 


OI - 0.0. MCKI8BIN NASA-ARC 

MOFFETT FIELD. CA 

OI - J.D. MIHALOV NASA-ARC 

MOFFETT FIELD. CA 

OI - R.C. WHITTEN NASA-ARC 

MOFFETT FIELD, CA 

OI - O.S. I NTR IL I GATOR OF SOUTHERN CALIF 

LOS ANGELES, CA 

EXPERIMENT BRIEF DESCRIPTION 

THE INSTRUMENT PROPOSED FOR THIS EXPERIMENT IS A 
QUADR1SPHERI CAL ELECTROSTATIC ANALYZER IDETECTOR B OF THE 
PIONEERS 10-11 PLASMA INSTRUMENT), WITH FIVE CURRENT 
COLLECTORS AND ELECTROMETERS. THE ENERGY/CHARGE RANGE IS 
50-8000 (IONS). 32 STEPS AND 1-500 (ELECTRONS). 16 STEPS. THE 
ANGULAR RANGE TO BE COVERED IS PLUS OR MINUS 85 DEG ELEVATION 
BY 360 DEG AZIMUTH. AND THE DETECTOR FIELD OF VIEW IS 15 DEG 
TIMES 25 DEG OR 15 DEG TIMES 45 DEG. DEPENDING ON POSITION. 
THE LOGIC DESIGN WILL BE ESSENTIALLY THAT USED ON PIONEERS 8 
AND 9. THE OBJECTIVES ARE TO MEASURE SOLAR WIND CONDITIONS 
OUTSIDE THE VENUS BOW SHOCK. INSIDE THE MAGNETOSHEATH FLOW 
FIELD, And ATTEMPT STUDIES IN THE IONOPAUSE STRUCTURE. SOLAR 
WIND MEASUREMENTS WILL ALSO BE MADE OURING THE TRANSIT TO 
VENUS. PARTICULARLY TO STUDY MACROSCALE PROBLEMS AND TO 
DETERMINE AVERAGE GRADIENTS. THE NEAR-PLANET WAKE REGION WILL 
BE STUDIED. 

**************************** PIONEER VENUS PROSE BUS ********** 

SPACECRAFT COMMON NAME- PIONEER VENUS PROBE BUS 
ALTERNATE NAMES- PIONEER VENUS 1978 
NSSDC ID- PI078PA 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 05/00/78 SPACECRAFT WEIGHT- 380. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- ATLAS-CENT 

SPONSORING COUNTRV/AGENCY 

UNITED STATES NASA-OSS 

SPACECRAFT PERSONNEL < PM=PROJECT MANAGER, PS=PROJECT SCIENTIST, 
MG= PROGR AM MANAGER. SC=PROGRAM SCIENTIST) 

PM - C.F. HALL NASA-ARC 

MOFFETT FIELD. CA 

PS - L. COLIN NASA-ARC 

MOFFETT FIELD. CA 

MG - F . D . KOCHENOORFER NASA HEAOOU ARTERS 

WASHINGTON, DC 

SC - R.F. FELLOWS ..NASA HEADQUARTERS 

WASHINGTON, OC 

SPACECRAFT BRIEF DESCRIPTION 

THIS SPACECRAFT IS THE BUS PORTION OF THE PIONEER VENUS 
MULTIPROBE MISSION. ON THIS MISSION FOUR INSTRUMENTED 
ATMOSPHERIC ENTRY PROBES WILL BE CARRIED BY THIS BUS TO THE 
VICINITY OF VENUS AND RELEASEO FOR OESCENT THROUGH THE 
ATMOSPHERE TO THE PLANETARY SURFACE. TWO SMALL PROBES WILL 
ENTER ON THE NIGHTS IDE AND ONE SMALL PROBE AND ONE LARGE PROBE 
WILL ENTER ON THE DAYS IDE OF THE PLANET. THE SPACECRAFT WILL 
BE SPIN STABILIZED, AND THE TRIP TO VENUS WILL TAKE 125 DAYS. 
THE FOUR PROBES WILL SEPARATE FROM THE BUS ABOUT 10 TO 20 DAYS 
BEFORE ENTRY. THE LARGE PROBE WILL TAKE 1-1/2 HOURS TO 
DESCEND THROUGH THE ATMOSPHERE. WHILE THE THREE SMALLER PROBES 
WILL REACH THE SURFACE OF THE PLANET 75 MINUTES AFTER ENTRY. 
THE BUS PORTION OF THE SPACECRAFT WILL BE TARGETED TO ENTER 
THE VENUSIAN ATMOSPHERE AT A SHALLOW ENTRY ANGLE AND TRANSMIT 
DATA TO EARTH UNTIL THE BUS IS DESTROYED BY THE HEAT OF 
ATMOSPHERIC FRICTION DURING ITS DESCENT. INVESTIGATIONS WILL 
EMPHASIZE THE STUDY OF THE STRUCTURE AND COMPOSITION OF THE 
ATMOSPHERE DOWN TO THE SURFACE, THE NATURE AND COMPOSITION OF 
THE CLOUDS, THE RADIATION FIELD AND ENERGY EXCHANGE IN THE 
LOWER ATMOSPHERE. AND LOCAL INFORMATION ON THE ATMOSPHERIC 
CIRCULATION PATTERN. A SISTER MISSION, PIONEER VENUS ORB ITER. 
IS SCHEDULED TO PLACE AN ORBITING SPACECRAFT AROUND VENUS 2 
WEEKS BEFORE THE PROBES ARE RELEASED. SIMULTANEOUS 
MEASUREMENTS BY THE PROBES AND ORBITER WILL PERMIT RELATING 
SPECIFIC LOCAL MEASUREMENTS TO THE GENERAL STATE OF THE PLANET 
AND ITS ENVIRONMENT AS OBSERVED FROM ORBIT. 

PIONEER VENUS PROBE BUS. BAUER 

EXPERIMENT NAME- PARTICIPATING THEORIST BAUER 

NSSDC ID- PI07BPA-08 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPLINEIS)- PLANETARY ATMOSPHERES AERONOMY 
INTERPLANETARY PHYSICS 

EXPERIMENT PERSONNEL ( PI =PRINC IPAL INVESTIGATOR, TL=TE AM LEADER 
O I = O T HE R INVESTIGATOR. TM = TE AM MEMBER) 

PI - S.J. BAUER .NASA-GSFC 

GREENBELT, MD 

EXPERIMENT BRIEF DESCRIPTION 

A NUMBER OF THEORISTS HAVE BEEN SELECTED TO PARTICIPATE 
AS MEMBERS OF THE SCIENCE STEERING GROUP IN OEFINING THE 
SCIENTIFIC OBJECTIVES. STRATEGY. AND PLANNING FOR THE MISSION. 
IN COORDINATING THE EXPERIMENTS. AND IN THE ANALYSIS OF FLIGHT 
EXPERIMENT DATA. EACH THEORIST HAS AN AREA OF MAJOR 

RESPONSIBILITY WHICH INCLUDES ANALYSIS ANO INTERPRETATION OF 
THE IN-SITU ION COMPOSITION, ELECTRON DENSITY AND TEMPERATURE, 
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ANO NEUTRAL COMPOSITION MEASUREMENTS TO PRODUCE A 
SELF-CONSISTENT MODEL OF THE DATS IDE UPPER ATMOSPHERE AND 
IONOSPHERE OF VENUS. INCLUDING THE ROLE OF CHEMICAL ANO 
TRANSPORT PROCESSES. AS WELL AS AN UNDERSTANDING OF THE TYPE 
OF INTERACTION BETWEEN THE SOLAR WIND AND THE VENUS 
IONOSPHERE* 

PIONEER VENUS PROBE BUS. DONAHUE 

EXPERIMENT NAME- PARTICIPATING THEORIST DONAHUE 

NSSDC 10- PIO78PA-0R 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

D1SCIPL INEI S»- PLANETARY ATMOSPHERES AERONOMY 

EXPERIMENT PERSONNEL ( P I =PR I NCI PAL INVESTIGATOR. TL— TEAM LEADER 
0 1 = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - T*M* DONAHUE •**••*•••*•• *U OF MICHIGAN 

ANN ARBOR. MI 

EXPERIMENT BRIEF DESCRIPTION 

A NUMBER OF THEORISTS HAVE BEEN SELECTED TO PARTICIPATE 
AS MEMBERS OF THE SCIENCE STEERING GROUP IN DEFINING THE 
SCIENTIFIC OBJECTIVES. STRATEGY* AND PLANNING FOR THE MISSION. 
IN COORDINATING THE EXPERIMENTS* AND IN THE ANALYSIS OF FLIGHT 
EXPERIMENT DATA. EACH THEORIST HAS AN AREA OF MAJOR 

RESPONSIBILITY WHICH INCLUDES THE INTERDISCIPLINARY ASPECTS OF 
ATMOSPHERIC CHEMISTRY AND RADIATIVE TRANSPORT THEORY TO ARRIVE 
AT AN UNDERSTANDING OF THE AERONOMY OF THE ATMOSPHERE OF 
VENUS. 

PIONEER VENUS PROBE BUS. GOODY — 

EXPERIMENT NAME- PARTICIPATING THEORIST GOODY 

NSSDC ID- PIO78PA-I0 

last reported state- approved 


OS S DIVISION- PLANETARY PROGRAMS 

OISCIPL INEC S»- PLANETARY ATMOSPHERES AERONOMY 
METEROLOGY 

EXPERIMENT PERSONNEL C P I =PR INC I PAL INVESTIGATOR. TL=TE AM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - R.M. GOODY HARVARD U 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

A NUMBER OF THEORISTS HAVE BEEN SELECTED TO PARTICIPATE 
AS MEMBERS OF THE SCIENCE STEERING GROUP IN DEFINING THE 
SCIENTIFIC OBJECTIVES. STRATEGY. ANO PLANNING FOR THE MISSION. 
IN COORDINATING THE EXPERIMENTS. AND IN THE ANALYSIS OF FLIGHT 
EXPERIMENT DATA. EACH THEORIST HAS AN AREA OF MAJOR 

RESPONSIBILITY WHICH INCLUDES THE THEORY OF THE CIRCULATION OF 
THE LOWER ATMOSPHERE AND THE RECOMBINATION OF THE PRODUCTS OF 
PHOTOLYSIS. 

PIONEER VENUS PROSE BUS. HUNTEN 

EXPERIMENT NAME- PARTICIPATING THEORIST HUNTEN 

NSSDC ID- PI078PA-11 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPLINEI S>- PLANETARY ATMOSPHERES AERONOMY 
METEROLOGY 

EXPERIMENT PERSONNEL I P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
0 1= OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - D.M. HUNTEN KITT PEAK NATL OBS 

TUCSON, AZ 

EXPERIMENT BRIEF DESCRIPTION 

A NUMBER OF THEORISTS HAVE BEEN SELECTED TO PARTICIPATE 
AS MEMBERS OF THE SCIENCE STEERING GROUP IN DEFINING THE 
SCIENTIFIC OBJECTIVES. STRATEGY, AND PLANNING FOR THE MISSION. 
IN COORDINATING THE EXPERIMENTS. ANO IN THE ANALYSIS OF FLIGHT 
EXPERIMENT DATA. EACH THEORIST HAS AN AREA OF MAJOR 

RESPONSIBILITY WHICH INCLUDES A DETAILEO DESCRIPTION OF THE 
CLOUDS AND THE HEAT BALANCE OF THE ATMOSPHERE AND SURFACE OF 
VENUS AND A DETERMINATION OF THE DYNAMICS AND AERONOMY OF THE 
UPPER ATMOSPHERE. 

— PIONEER VENUS PRO BE BUS. PETTENGILL 

EXPERIMENT NAME- DIFFERENTIAL VERY-LONG-BASELINE 
INTERFEROMETRIC TRACKING 

NSSDC ID- PI078PA— 06 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

OISCIPL I NE IS)- PLANETARY ATMOSPHERES METEROLOGY 
PLANETOLOGY 


EXPERIMENT PERSONNEL ( PI =PR INC I P AL I NVEST I GATOR • TL = TEAM LEADER 
0!=0THER INVESTIGATOR, TM=TE AM MEMBER) 

PI - G. PETTENGILL .....MASS INST OF TECH 

CAMBRIDGE. MA 

OI - 1. 1. SHAPIRO .......MASS INST OF TECH 

CAMBRIDGE, MA 

□I - R. PRINN .............. .MASS INST OF TECH 

CAMBRIDGE. MA 

01 - J. CHARNEY MASS INST OF TECH 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL INVOLVE APPLYING DIFFERENTIAL 
VERY-LONG-BASELINE INTERFEROMETRY TECHNIQUES TO THE RADIO 
SIGNALS FROM THE ENTRY PROBE ANO BUS ' ( ORB I T I NG SPACECRAFT) IN 
ORDER TO INFER OR PLACE UPPER LIMITS ON WlNO SPEEDS IN THE 
LOWER ATMOSPHERE. THESE RESULTS WILL BE USEO IN MODELLING THE 
CIRCULATION PATTERNS OF VENUS’ ATMOSPHERE. DATA TAKEN PRIOR TO 
PROBE ENTRY WILL BE USED, IF FEASIBLE. TO INFER 
CHARACTERISTICS OF VENUS’ GRAVITY FIELO FOR USE WITH PROBE 
ENTRY OPERATIONS AS WELL AS IN LATER SCIENTIFIC EVALUATION. 

PIONEER VENUS PROBE BUS. PETTENGILL 

EXPERIMENT NAME- RADIO SCIENCE TEAM 

NSSDC IO- PIO7BPA-07 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INE <S )- PLANETARY ATMOSPHERES AERONOMY 
METEROLOGY 

EXPERIMENT PERSONNEL I P I =PR I NC I P AL INVESTIGATOR, TL=TE AM LEADER 
01 = 0T HER INVESTIGATOR. TM = TE AM MEMBER) 

TL - G. PETTENGILL MASS INST OF TECH 

CAMBRI DGE . MA 

TM - T. A • CROFT STANFORD U 

STANFORD. CA 

TM - A . J . KLIORE NASA-JPL 

PASADENA. CA 

TM - R. WOO .NASA-JPL 

PASADENA. CA 

EXPERIMENT BRIEF DESCRIPTION 

THE RADIO SCIENCE TEAM SHALL HAVE THE RE SP3 N S I B I L I T Y FOR 
PLANNING, COORDINATING, ANO RECOMMENDING SCIENTIFIC USES OF 
RADIO SIGNALS FOR THE MISSION, AND OF EXECUTING APPROVED 
EXPERIMENTS AND CONDUCTING THE DATA ANALYSIS REQUIRED. THE 
MAJOR AREAS OF RESPONSIBILITY WILL BE IN THE USE OF S-BAND 
TELEMETRY SIGNALS TO OBTAIN PRECISE TRAJECTORY AND DESCENT 
DATA OF THE ENTRY PROBES FOR DETERMINATION OF ATMOSPHERIC 
MOTIONS. WINDS. AND TURBULENCE. ALSO, THE TEAM WILL BE 
RESPONSIBLE FOR THE DEVELOPMENT AND ANALYSIS OF 
RECOMMENDATIONS PERTAINING TO THE APPLICATIONS OF VERY LONG 
BASELINE INTERFEROMETRY TECHNIQUES TO THE MISSION. 

PIONEER VENUS PROBE BUS. POLLACK ■. 

EXPERIMENT NAME- PARTICIPATING THEORIST POLLACK 

NSSDC ID- PI078PA-12 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPLI.NE(S)- PLANETARY ATMOSPHERES AERONOMY 
GEODESY AND CARTOGRAPHY 

EXPERIMENT PERSONNEL C PI =RR I NC I PAL INVESTIGATOR, TL = TEAM LEADER 
OI=OTHER INVESTIGATOR. TM = TE AM MEMBER) 

PI - J.B. POLLACK NASA-ARC 

MOFFETT FIELD, CA 

EXPERIMENT BRIEF DESCRIPTION 

A NUMBER OF THEORISTS HAVE BEEN SELECTEO TO PARTICIPATE 
AS MEMBERS OF THE SC JENCE STEERING GROUP IN DEFINING THE 
SCIENTIFIC OBJECTIVES, STRATEGY. ANO PLANNING e 0R THE MISSION, 
IN COORDINATING THE EXPERIMENTS. AND IN THE ANALYSIS OF FLIGHT 
EXPERIMENT DATA. EACH THEORIST HAS AN AREA OF MAJOR 

RESPONS IBILITY WH T CH INCLUDES THE DETERMINATION OF IMPORTANT 
SOURCES OF THERMAL OPACITY. THE SCATTERING CHARACTERISTICS OF 
THE CLOUDS. ANO SOLAR ENERGY DEPOSITION PROFILE,' AND THE 
THEORY AND EVOLUTION OF THE ATMOSPHERE AND LITHOSPHERE OF 
VENUS. 

PIONEER VENUS PROBE BUS, SPENCER : 

EXPERIMENT NAME- PART I CIP AT I NG THEORIST SPENCER 

NSSDC ID- PI078PA-I3 

LAST REPORTED STATE- APPROVED 


OSS O I V I S I ON— PLANETARY PROGRAMS 

DISC IPL INEIS )- PLANETARY ATMOSPHERES AERONOMY 

EXPERIMENT PERSONNEL ( P I =PR INC I P AL INVESTIGATOR* TL= TEAM LEADER 
01 = OTHER INVESTIGATOR, TM=TE AM MEMBER) 

PI - N.W. SPENCER .......... ...NASA-GSFC 

GREENBELT, MD 
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F.D 


KOCHENOQRFER 


EXPERIMENT BRIEF DESCRIPTION 

A NUMBER OF THEORISTS HAVE BEEN SELECTED TO PARTICIPATE 
AS MEMBERS OF THE SCIENCE STEERING GROUP IN OEFINING THE 
SCIENTIFIC OBJECTIVES. STRATEGY. AND PLANNING FOR THE MISSION. 
IN COORDINATING THE EXPERIMENTS. AND IN THE ANALYSIS OF FLIGHT 
EXPERIMENT DATA. EACH THEORIST HAS AN AREA OF MAJOR 

RESPONSIBILITY WHICH INCLUDES THE INTERDISCIPLINARY ASPECTS OF 
THE NATURE OF THE COMPOSITION OF THE ATMOSPHERE OF VENUS. THE 
NATURE AND COMPOSITION OF THE CLOUOS IN THE ATMOSPHERE. AND 
THE ORIVING FORCES OR ENERGY INPUTS AFFECTING THE BEHAVIOR OF 
THE ATMOSPHERE AND CLOUOS AND CHANGES WHICH TAKE PLACE. 

PIONEER VENUS .PROBE BUS. TAYLOR. JR..--- — 

EXPERIMENT NAME- ION MASS SPECTROMETER 

NSSOC ID- PI078PA-02 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

disc iplinei si - planetary atmospheres ionospheres 

AERONOMY 


WASHINGTON, DC 

SC - R.F. FELLOWS .NASA HEADQUARTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

THIS SPACECRAFT IS THE LARGE PROBE PORTION OF THE 
PIONEER VENUS MULTIPROBE MISSION. ON THIS MISSION FOUR 
INSTRUMENTED ATMOSPHERIC ENTRY PROBES WILL BE CARRIED BY A 
SPACECRAFT BUS TO THE VICINITY OF VENUS AND -RELEASED FOR 
DESCENT THROUGH THE ATMOSPHERE TO THE PLANETARY SURFACE. TWO 
SMALL PPOSES WILL ENTER ON THE NlGHTSIOE AND A SMALL PROBE AND 
THIS LARGE PROBE WILL ENTER ON THE DAYS I DE OF THE PLANET. THE 
SPACECRAFT BUS WILL ENTER THE ATMOSPHERE AND OBTAIN 
ATMOSPHERIC COMPOSITION OATA UNTIL BURNUP. INVESTIGATIONS 

WILL EMPHASIZE THE STUDY OF THE STRUCTURE AND COMPOSITION OF 
THE ATMOSPHERE DOWN TO THE SURFACE. THE NATURE AND COMPOSITION 
OF THE CLOUDS. THE RADIATION FIELD AND ENERGY EXCHANGE IN THE 
LOWER ATMOSPHERE. AND LOCAL INFORMATION ON THE ATMOSPHERIC 
CIRCULATION PATTERN. A SISTER MISSION. PIONEER VENUS ORBITER, 
IS SCHEDULED TO PLACE AN ORBITING SPACECRAFT AROUNO VENUS TwO 
WEEKS BEFORE THE PROBES APE RELEASEO. SIMULTANEOUS 

MEASUREMENTS BY THE PROBES AND ORBITER WILL PERMIT RELATING 
SPECIFIC LOCAL MEASUREMENTS TO THE GENERAL STATE OF THE PLANET 
AND ITS ENVIRONMENT AS OBSERVED FROM ORBIT. 


EXPERIMENT PERSONNEL { P I =PR I NC I PAL INVESTIGATOR, TL=T E AM LEADER 
O I = OTHER INVESTIGATOR. TM=TEAM MEMBER) 
TAYLOR. JR. ....... ..NASA-GSFC 

GREEN8ELT * MD 

BAUER ....NASA-GSFC 

GREENBELT. MD 
OONAHjE ••••••••••• ..U OF MICHIGAN 

ANN ARBOR, MI . 

CLOUTIER •••••RICE U 

HOUSTON. TX 

HARTLE ....NASA-GSFC 

GREENBELT. MD 

BRINTON ••••••••NASA-GSFC 

GREENBELT. MD 

MICHEL ......RICE U 

HOUSTON, TX 

EXPERIMENT BRIEF DESCRIPTION 

THIS ION MASS SPECTROMETER EXPERIMENT WILL OBTAIN 

MEASUREMENTS WHICH WILL PROVIDE INFORMATION ON THE SOLAR WIND 
INTERACTION WITH VENUS. UPPER ATMOSPHERE PHOTOCHEMISTRY. AND 
THE MASS AND HEAT TRANSPORT CHARACTERISTICS OF THE ATMOSPHERE. 
A BENNETT ION SPECTROMETER. SIMILAR TO UNITS FLOWN ON MANY 
EARTH SATELLITES AND ROCKETS, WILL 1 MEASURE VENUS* UPPER 
ATMOSPHERE ION CONCENTRATIONS IN THE MASS RANGE FROM 1 TO 60 
ATOMIC MASS UNITS (AMU) FROM THE TIME OF CROSSING VENUS* 
BOWSHOCK TO BUS BURNUP. 

PIONEER VENUS PROBE BUS, VON ZAHN 

EXPERIMENT NAME- NEUTPAL PARTICLE MASS SPECTROMETER 

NSSDC ID- PIO78PA-03 

LAST REPORTED STATE- APPROVED 


PI - H.A. 
01 - S.J. 
01 - T.M. 
01 - P.A. 
01 - R.E. 
01 - H.C. 
01 - F.C. 


PIONEER VENUS PROBE LRG, BOESE 

EXPERIMENT NAME- INFRARED RADIOMETER 

NSSDC ID- PID78PB-05 

LAST REPORTED STATE- APPROVED 


OSS 0 1 V I S I ON — PLANETARY PROGRAMS 

DISC IPLINEIS )- PLANETARY ATMOSPHERES AERONOMY 


EXPERIMENT 
PI - R.W. 
Ot - J.B. 
Ol - J.H. 
Ol - L.P. 


PERSONNEL 
BOESE .. 
POLLACK 
MILLER . 
GIVER .. 


( P l=PR INC IPAL INVESTIGATOR, TL=TEAM LEADER 
0 1 =OTH£ P INVESTIGATOR. TM = TE AM MEMBER) 

NASA-ARC 

MOFFETT FIELD, CA 

NASA-ARC 

MOFFETT FIELD, CA 

NASA-ARC 

MOFFETT .FIELD. CA 

NASA-ARC 

MOFFETT FIELD, CA 


EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVES OF THIS' EXPERIMENT ARE TO MEASURE THE 
ATMOSPHERE THERMAL FLUX PROFILE. DETECT CLOUD LAYERS AND INFER 
THEIR COMPOSITION. AND ESTIMATE THE ATMOSPHERIC WATER VAPOR 
CONTENT. THIS EXPERIMENT WILL USE A 4-CHANNEL INFRARED 
RADIOMETER LOOKING DOWN FROM THE PROBE. TWO INTERNAL 
BLACKBODIES WILL BE USED TO ALLOW ABSOLUTE MEASUREMENTS OF THE 
FLUX IN EACH CHANNEL. THE INSTRUMENT WILL WEIGH ABOUT 2 KG 
AND WILL USE ABOUT 3 W OF POWER. 


PIONEER VENUS PROBE LRG, HOFFMAN 


EXPERIMENT NAME- NEUTRAL PARTICLE MASS SPECTROMETER 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINED)- PLANETARY ATMOSPHERES AERONOMY 

EXPERIMENT PERSONNEL ( P I = PR I NC I PAL INVESTIGATOR, TL = TEAM LEAOER 
0 1 = OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - U. VON ZAHN OF BONN 

BONN, FED REP OF GERMANY 

01 - A.O.C.NIER U OF MINNESOTA 

MINNEAPOLIS, MN 

01 - D.M. HUNTEN K ITT PEAK NATL DBS 

TUCSON, AZ 

EXPERIMENT BRIEF DESCRIPTION 

THIS NEUTRAL PARTICLE MASS SPECTROMETER EXPERIMENT WILL 
OBTAIN MEASUREMENTS WHICH WILL PROVIDE INFORMATION ON THE 
ORIGIN AND EVOLUTION OF VENUS' ATMUSPHERE. THE PRESENT ENERGY 
BALANCE AND DYNAMICS OF THE UPPER ATMOSPHERE. AND THE 
INTERACTION OF THE UPPER ATMOSPHERE WITH SOLAR RADIATION AND 
THE INTERPLANETARY MEDIUM. A MAGNETIC DEFLECTION. 
DOUBLE-FOCUSING MASS SPECTROMETER WILL BE FLOWN TO MEASURE THE 
UPPER ATMOSPHERE NEUTRAL MOLECULES IN THE MASS RANGE 1 TO 46 
ATOMIC MASS UNITS. 

**************************** PIONEER VENUS PROBE LRG ********** 

SPACECRAFT COMMON NAME- PIONEER VENUS PROBE LRG 
ALTERNATE NAMES- PIONEER VENUS 1978 
NSSOC ID- PI078PB 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 05/00/78 SPACECRAFT WEIGHT- 300. KG 

LAUNCH SITE- CAPE CANAVERAL, UNITEO STATES 
LAUNCH VEHICLE- ATLAS-CENT 

SPONSORING COUNTRY/AGENCY 

UNITEO STATES NASA-OSS 


NSSDC ID- PI078P8-06 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INECS )- PLANETARY ATMOSPHERES AERONOMY 


EXPERIMENT 
PI - J.H. 
O I - R. 

Ol - M. 

Ol - M.B. 
Ol - T.M. 


PERSONNEL (PI =PR INCIPAL INVESTIGATOR. TL=TE AM LEADER 
OI=OTHER INVESTIGATOR, TM = TE A M MEMBER) 


HOFFMAN U OF TEXAS. DALLAS 

DALLAS • TX 

HODGES U OF TEXAS. DALLAC 

DALLAS. TX 

KOLPIN . .TRW SYSTEMS GROUP 

REDONDO BEACH, CA 
MCELROY ............ .HARVARD U 

CAMBRIDGE. MA 

DONAHUE U OF MICHIGAN 

ANN ARBOR, MI 


EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS INVESTIGATION IS TO MEASURE THE 
COMPOSITION OF THE LOWER ATMOSPHERE OF VENUS. THIS 
INVESTIGATION WILL USE A CERAMIC MICRO LEAK GAS INLET AND A 
DOUBLE FOCUSSING MAGNETIC DEFLECTION MASS SPECTROMETER. ABOUT 
50 ANALYSES OF ThE VENUSIAN ATMOSPHERE WILL BE MADE DURING THE 
PROBE DESCENT. A SEPARATE SAMPLE OF THE ATMOSPHERE WILL BE 
ANALYZEO FOR RARE GASSES. THE ANALYZER WILL HAVE A MASS RANGE 
OF 1 - 212 AMU AND A OYNAMIC RANGE OF IE7. THE INSTRUMENT IS 
BASED ON A DESIGN FLOWN ON THE APOLLO 15 AND 16 COMMAND 
MQOULE. THE WEIGHT WILL BE ABOUT 9 KG AND, POWER CONSUMPTION 
WILL BE ABOUT 12 W. 


PIONEER VENUS PROBE LRG. KNOLLENBERG 


EXPERIMENT NAME- CLOUD PARTICLE SIZE SPECTROMETER 


SPACECRAFT 
PM - C.F. 
PS - L. 


PERSONNEL 

HALL . .. 


(PM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG= PROGR AM MANAGER. SC=PROGRaM SCIENTIST) 
.. ......... . NASA-APC 

MOFFETT FIELD, CA 

..NASA-ARC 

MOFFETT F I ELD » CA 


NSSDC 10- PI078P B— 03 

LAST REPORTED STATE- APPROVED 

OSS DIVISION- PLANETARY PROGRAMS 


COLIN 



DI SC I PL I NEC S) — PLANETARY ATMOSPHERES AERONOMY 

EXPERIMENT PERSOMJEL C P I=PR I NCI PAL INVESTIGATOR, TL=TEAM LEADER 
O I = OTHER INVESTIGATOR, TM=T£AM MEMBER) 

PI - R. X NOLLE NBERG .........U OF CHICAGO 

CHICAGO, IL 

0 I - D.M. HUNTEN PEAK NATL OBS 

TUCSON. AZ 

EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS EXPERIMENT WILL BE TO MEASURE 
VENUS* CLOUD PARTICLE SIZES ANO CONCENTRATIONS- A LASER WILL 
BE USED TO ILLUMINATE CLOUD PARTICLES. OPTICAL LENSES WILL 
IMAGE THE PARTICLE SHADOWS ON ARRAYS OF OE TEC TORS- THE 
PARTICLE SHADOWS WILL BE USED TO DETERMINE PARTICLE SIZE AND 
CONCENTRATION. THE FLIGHT SENSOR- WILL BE SIMILAR TO THOSE 
FLOWN IN AIRCRAFT AND BALLOONS. 

PIONEER VENUS PROBE LRG. OYAMA 

EXPERIMENT NAME- GAS CHROMATOGRAPH 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF A NEPHELOMETEP TO 
MEASURE THE ENERGY BACKSCATTERED FROM CLOUO PARTICLES, IT WILL 
USE A PULSED GALLIUM ARSENIDE L ASE R DIODE TO ILLUMINATE THE 
CLOUDS. THE ALTITUDE HISTORY OF THE BACKSCATTERED SIGNAL WILL 
INDICATE THE PRESENCE AND VERTICAL EXTENT OF CLOUDS ALONG THE 
7RA JECTORIES. COMPARISONS WITH THE MEASUREMENTS FROM THE SMALL 
PROBES WILL INDICATE THE SPATIAL VARIABILITY OF THE CLOUD 
STRUCTURE- THE LASER WILL OPERATE AT ABOUT 9000 A. THE 
EXPERIMENT WILL WEIGH ABOUT O.S KG AND USE ABOUT 1,3 W OF 
POWER. 

PIONEER VENUS PROBE LRG. SEIFF 

EXPERIMENT NAME- ATMOSPHERE STRUCTURE 

NSSDC IO- PIO78P0-O1 

LAST REPORTED STATE- APPROVED 


NSSDC ID- P I078PB— 04 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPL INE< S>- PLANETARY ATMOSPHERES AERONOMY 


EX PER IMENT 
PI - V.I. 
01 - J.B. 
□ I - G- 
01 - F- 


PERSONNEL ( P | = PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
O I — OTHER INVESTIGATOR. TM=TEA M MEMBER) 
OYAMA ............. ..NASA-ARC 

MOFFETT FIELD, CA 

POLLACK NASA-ARC 

MOFFETT FIELO. CA 
CARLE ...NASA-ARC 

MOFFETT FIELD. CA 

WOELLER NASA-ARC 

MOFFETT FIELD. CA 


EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS EXPERIMENT WILL BE TO DETERMINE 
THE COMPOSITION OF VENUS* LOWER ATMOSPHERE. FROM THESE 
MEASUREMENTS. DEDUCTIONS WILL BE MADE OF THE GASEOUS SOURCES 
OF INFRARED OPACITY, THE DEGREE OF DIFFERENTIATION OF VENUS* 
INTERIOR. THE DEGREE OF SIMILARITY BETWEEN THE SOLID BODIES OF 
EARTH AND VENUS. AND EVOLUTION OF VENUS* ATMOSPHERE. TWO GAS 
CHROMATOGRAPH COLUMNS WILL BE USED TO ANALYZE SAMPLES OF THE 
ATMOSPHERE DURING PROBE DESCENT. THREE OR FOUR SAMPLES WILL BE 
ANALYZEO. 


PIONEER VENUS PROBE LRG. PETTENGILL 

EXPERIMENT NAME- DIFFERENTIAL VERY-LONG-BASELlNE 
INTERFEROMETRIC TRACKING 

NSSDC 10- PIQ78PB-09 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINED)- PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( Pi =PR I NC I PAL INVESTIGATOR. TL=TE AM LEADER 
OI =0T HER INVESTIGATOR. TM=TEAM MEMBER) 

PI - A. SEIFF NASA-ARC 

MOFFETT FIELD. CA 

01 - S. SOMMER NASA-APC 

MOFFETT FIELD. CA 

OI - R. BLANCHARD ....••••••. NA SA-L ARC 

HAMPTON, VA 

OI - D.B. KIRK •••••..NASA-ARC 

MOFFETT FIELD. CA 

EXPERIMENT BRIEF DESCRIPTION 

THE INSTRUMENTS FOR THIS EXPERIMENT WILL INCLUDE A 
THREE-AXIS ACCELEROMETER. PRESSURE SENSORS. AND TEMPERATURE 
SENSORS. THEY WILL BE BASED ON THE TECHNOLOGY DEMONSTRATED BY 
THE PAET VEHICLE (PLANETARY ATMOSPHERE EXPERIMENT TEST 
R7 1 06 — 200 I ) . THE MEASUREMENTS WILL BE USED TO CONSTRUCT A 
PROFILE OF ATMOSPHERE STATE PROPERTIES FOR THE LARGE PROBE 
TRAJECTORY FROM THE SURFACE TO APPROXIMATELY 140 KM ALTITUDE. 
THEY WILL ALSO BE USED TO DETERMINE VERTICAL WIND VELOCITY. 
HOR I ZDNT AL WIND VELOCITY. AND TURBULENCE. BY COMPARING 
ATMOSPHERE CONDITIONS ALONG THE LARGE PROBE TRAJECTORY WITH 
THOSE MEASURED BY THE SMALL PROBES, CIRCULATION MODELS OF THE 
ATMOSPHERE WILL BE DETERMINED. THE INSTRUMENTS WILL WEIGH 
ABOUT 2.5 KG AND WILL CONSUME ABOUT 4.7 W OF POWER. 


PIONEER VENUS PROBE LRG. TQMASKO 


EXPERIMENT NAME- SOLAR ENERGY PENETRATION INTO THE 
ATMOSPHERE 


NSSDC ID- PI078PB-07 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

D I SC I PL I NE( S ) — PLANETARY ATMOSPHERES HETEROLOGY 
PLANETOLOGY 


EXPERIMENT PERSONNEL ( P I = PR I NC I PAL INVESTIGATOR, TL=T E AM LEADER 
O 1= OTHER INVESTIGATOR. TM=TEAM MEMBER) 

TL - G. PETTENGILL .MASS INST OF TECH 

CAMBRIDGE. MA 

TM - J. CHARNEY MASS INST OF TECH 

CAMBRIDGE. MA 

TM - I. I. SHAPIRO MASS INST OF TECH 

CAMBRIDGE. MA 

TM - R. PRINN MASS INST OF TECH 

CAMBRIDGE, MA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL INVOLVE APPLYING DIFFERENTIAL 
VERY-LONG-BASELINE INTERFEROMETRY TECHNIQUES TO THE RADIO 
SIGNALS FROM THE ENTRY PROBE AND BUS (ORBITING SPACECRAFT) IN 
ORDER TO INFER OR PLACE UPPER LIMITS ON WIND SPEEOS IN THE 
LOWER ATMOSPHERE. THESE RESULTS WILL BE USED IN MODELLING THE 
CIRCULATION PATTERNS OF VENUS* ATMOSPHERE. DATA TAKEN PRIOR TO 
PROBE ENTRY WILL BE USED. IF FEASIBLE. TO INFER 
CHARACTERISTICS OF VENUS* GRAVITY FIELD FOR USE WITH PROBE 
ENTRY OPERATIONS AS WELL AS IN LATER SCIENTIFIC EVALUATION. 


OSS DIVISION- PLANETARY PROGRAMS 

DI SC IPLINE(S)- PLANETARY ATMOSPHERES AERONOMY 

EXPERIMENT PERSONNEL ( P I =PR INC I PAL INVESTIGATOR. TL = TEAM LEAOER 
OI=OTHER INVESTIGATOR, TM = TE AM MEMBER) 


PI - M.G. TOMA SKO U OF ARIZONA 

TUCSON, AZ 

OI - W. WQL p E U OF ARIZONA 

TUCSON, AZ 

OI - A. CLEMENTS U OF ARIZONA 

TUCSON. AZ 


EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS INVESTIGATION WILL BE TO DETERMINE 
THE REGIONS IN VENUS* ATMOSPHERE WHERE SOLAR ENERGY IS 
OEPDSITEO. SIX NARROW— FIELO-OF— VI Ew OETEC TORS WILL BE USED TO 
MEASURE ThE INTENSITY OF SCATTEREO SOLAR LIGHT. AS THE PROBE 
DESCENDS THROUGH THE ATMOSPHERE. THE DIFFERENCE BETWEEN 
UPWARD-LOOKING AND D OWNW ARD- LOOK I NG DETECTORS WILL INDICATE 
THE NET DOWNWARD FLUX. 

**************************** PIONEER VENUS PROBE SMI ********** 

SPACECRAFT COMMON NAME- PIONEER VENUS PROBE SMI 
ALTERNATE NAMES- PIONEER VENUS 1978 
NSSDC ID- PIQ7BPC 


PIONEER VENUS PROBE LRG, RAGENT 


LAST REPORTED STATE- AN APPROVED MISSION 


EXPERIMENT NAME- CLOUO EXTENT, STRUCTURE. AND 
DISTR I BUTTON 

NSSDC ID- PIO78PB-02 


LAUNCH DATE- 05/00/78 SPACECRAFT WEIGHT- 1.5 KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- ATLAS— CENT 


LAST REPORTED STATE- APPROVED 


SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSS 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INE( S) - PLANETARY ATMOSPHERES AERONOMY 
METEROLOGY 

EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR, TL=TEAM LEAOER 
O 1= OTHER INVESTIGATOR. TMsTEAM MEMBER) 

PI - B. RAGENT .............. NASA-ARC 

MOFFETT FIELD. CA 

OP - J.E. BLAMONT ............. U OF PARIS 

PARI S. FRANCE 


SPACECRAFT PERSONNEL <PM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG=PRQGRAM MANAGER, SC=PROGRAM SCIENTIST) 

HALL .NASA-ARC 

MOFFETT FIELD. CA 
COLIN .............. .NASA-APC 

MOFFETT FIELO, CA 
KOCHENDORFER ........ NASA HEADQUARTERS 

WASHINGTON, DC 

FELLOWS ...NASA HEADQUARTERS 

WASHINGTON, DC 


PH - 


PS - 


MG - F.O. 


SC - R.F. 
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01 


SOMMER 


SPACECRAFT BRIEF DESCRIPTION 

THIS SPACECRAFT IS THE FIRST SMALL PROBE OF THE PIONEER 
VENUS MULTIPROBE MISSION. ON THIS MISSION FOUR INSTRUMENTED 
ATMOSPHERIC ENTRY PROBES MILL BE CARRIED BY A SPACECRAFT BUS 
TO THE VICINITY OF VENUS AND RELEASED FOR DESCENT THROUGH THE 
ATMOSPHERE TO THE PLANETARY SURFACE. TWO SMALL PR08ES WILL 
ENTER ON THE NIGHTS IDE. AND ONE SMALL PROBE AND ONE LARGE 
PROBE WILL ENTER ON THE DAYSIDE OF THE PLANET. THE SPACECRAFT 
BUS WILL ENTER THE ATMOSPHERE AND OBTAIN ATMOSPHERIC 
COMPOSITION DATA UNTIL BURNUP. INVESTIGATIONS WILL EMPHASIZE 
THE STUDY OF THE STRUCTURE. COMPOSITION AND NATURE OF THE 
ATMOSPHERE OOWN TO THE SURFACE. AND OF THE CLOUDS. THE 
RADIATION FIELD ANo‘ ENERGY EXCHANGE IN THE LOWER ATMOSPHERE. 
AND LOCAL INFORMATION ON THE ATMOSPHERIC CIRCULATION PATTERN. 
A SISTER MISSION. PIONEER VENUS ORBlTER. IS SCHEDULED TO PLACE 
AN ORBITING SPACECRAFT AROUND VENUS TWO WEEKS BEFORE THE 
PROBES ARE RELEASEO. SIMULTANEOUS MEASUREMENTS BY THE PROBES 
AND ORBlTER WILL PERMIT RELATING SPECIFIC LOCAL MEASUREMENTS 
TO THE GENERAL STATE OF THE PLANET AND ITS ENVIRONMENT AS 
OBSERVED FROM ORBIT. 

PIONEER VENUS PROBE SMI. PETTENG ILL 

EXPER I MENT NAME- DIFFERENTIAL VERY-LONG-BASEL INE 
INTERFEROMETRIC TRACKING 

NSSDC ID- PI078PC-03 

LAST REPORTED STATE- APPPOVEO 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INEI S»- PLANETARY ATMOSPHERES METEROLOGY 
PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
01 = OT HE R INVESTIGATOR. TM=TEAM MEMBER) 

PI - G. PETTENGILL .......... MASS INST OF T£CH 

CAMBRIDGE* MA 

01 - I. I. SHAPIRO ........... ..MASS INST OF TECH 

CAMBRIDGE. MA 

01 - R. PRINN ...MASS INST OF TECH 

CAMBRIDGE. MA 

01 - J. CHARNEY MASS INST OF TECH 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL INVOLVE APPLYING DIFFERENTIAL 
VERY-LONG-BASELINE INTERFEROMETRY TECHNIQUES TO THE RADIO 
SIGNALS FROM THE ENTRY PROBE AND BUS C0R9ITING SPACECRAFT) IN 
ORDER TO INFER OR PLACE UPPER LIMITS ON WINO SPEEDS IN THE 
LOWER ATMOSPHERE. THESE RESULTS WILL BE USEO IN MODELLING THE 
CIRCULATION PATTERNS OF VENUS* ATMOSPHERE. DATA TAKEN PRIOR TO 
PROBE ENTRY WILL BE USED. IF FEASIBLE. TO INFER 
CHARACTERISTICS OF VENUS* GRAVITY FIELD FOR USE WITH PROBE 
ENT.RY OPERATIONS AS WELL AS IN LATER SCIENTIFIC EVALUATION. 

PIONEER VENUS PROBE SMI • RAGENT 

EXPERIMENT NAME- CLOUD EXTENT. STRUCTURE, ANO 
D I STR I BUT I ON 

NSSDC ID- P I07BPC— 02 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INEI S> - PLANETARY ATMOSPHERES AERONOMY 
METEROLOGY 

EXPERIMENT PERSONNEL ( P I=PR I NC IPAL INVESTIGATOR. TL=TEAM LEADER 
0 1= OT HER INVESTIGATOR, TM= TEAM MEMBER) 

PI - B. RAGENT NASA-ARC 

MOFFETT FIELD, CA 

OP - J.E. BLAMONT ............. U OF PARIS 

• PARI S, FRANCE 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF A NEPHELOMETER TO 
MEASURE THE ENERGY BACK SCATTERED FROM CLOUD PARTICLES. IT WILL 
USE A PULSED GALLIUM ARSENIDE LASER OIOOE TO ILLUMINATE CLOUD 
PARTICLES. THE ALTITUDE HISTORY OF THE BACKS CA TTEREO SIGNAL 
WILL INDICATE THE PRESENCE AND VERTICAL EXTENT OF CLOUDS ALONG 
THE TRAJECTORY OF EACH PROBE. COMPARISONS OF THE SIGNALS FROM 
EACH PROBE WILL INDICATE THE SPATIAL VARIABILITY OF THE CLOUD 
STRUCTURE. THE LASER SIGNAL SOURCE AND DETECTOR WILL OPERATE 
AT ABOUT 9000 A. THE PACKAGE WILL WEIGH ABOUT 0.6 KG ANO WILL 
USE ABOUT 1.3 W OF POWER. 

PIONEER VENUS PROBE SMt. SE IFF 

EXPERIMENT NAME- ATMOSPHERE STRUCTURE 

NSSDC ID- PI078PC— 01 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINE! S)- PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL { P I=PR INCI PAL INVESTIGATOR. TL=TE AM LEADER 
0I=OTHER INVESTIGATOR, TM=TE AM ME M8ER ) 

PI - A. SEI FF .NASA-ARC 

MOFFETT FIELO. CA 


NASA-ARC 

MOFFETT FIELD, CA 

OI - O . B . KIRK NASA-ARC 

MOFFETT FIELD, CA 

OI - R. BLANCHARD NASA-LARC 

HAMPTON. VA 

EXPERIMENT BRIEF DESCRIPTION 

THE INSTRUMENTS FOR THIS EXPERIMENT WILL INCLUDE A 
SINGLE-AXIS ACCELEROMETER, A PRESSURE SENSOR, ANO A 
TEMPERATURE SENSOR. THEY WILL BE BASED ON THE TECHNOLOGY 
DEMONSTRATED ON THE PAET VEHICLE (PLANETARY ATMOSPHERE 
EXPERIMENT TEST R7I 06-2001). THE MEASUREMENTS WILL BE USED TO 
CONSTRUCT A PROFILE OF ATMOSPHERE STATE PROPERTIES FOR EACH 
PROBE TRAJECTORY FROM THE SURFACE TO APPROX I M ATELY 140 KM 
ALTITUDE. THE MEASUREMENTS WILL ALSO BE USED TO DETERMINE 
VERTICAL WIND VELOCITIES. HORIZONTAL WIND VELOCITIES. AND 
TURBULENCE FOR EACH PROBE TRAJECTORY. CIRCULATION MODELS OF 
THE ATMOSPHERE WILL ALSO BE DRAWN FROM THESE RESULTS. THE 
INSTRUMENTS WILL WEIGH ABOUT I KG AND WILL USE ABOUT 4.8 OF W 
POWER. 

PIONEER VENUS PROBE SMI. SUOMI — 

EXPERIMENT NAME- INFRARED RADIOMETER 

NSSDC ID- PI078PC— 04 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPLINE(S)- PLANETARY ATMOSPHERES AERONOMY 

EXPERIMENT PERSONNEL ( P I =PR INC I P AL INVESTIGATOR. TL=TEAM LEAOER 
0 I = OTHE R INVESTIGATOR. TM=TE AM MEMBER) 

PI - V.E. SUOMI U OF WISCONSIN 

MADISON. WI 

OI - J. LENOBLE ..U OF LILLE 

LILLE, FRANCE 

OI - L.A. SROMOVSKY OF WISCONSIN 

MADISON. WI 

OI - A. FYMAT .............. .NASA-JPL 

PASADENA. CA 

OI - G. DANIELSON NASA-JPL 

PASADENA, CA 

OI - M. HERMAN U OF LILLE 

. LILLE, FRANCE 

EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVES ARE TO LOCATE REGIONS OF RADIATIVE 

CONVERGENCE AND DIVERGENCE AS A FUNCTION OF ALTITUOE AND TO 
INDICATE THE HEIGHT AT WHICH SOLAR ENERGY IS ABSORBED BY THE 
ATMOSPHERE. THIS EXPERIMENT WILL USE A SMALL NET FLUX 

RAOIOMETER ON THE PROBE TARGETEO TO THE DAYSIDE OF VENUS TO 
MEASURE THE NET SOLAR FLUX IN THE 0.2 TO 4 MICRON REGION. THE 
TwO PROBES TARGETEO TO THE NIGHTSIOE OF THE PLANET WILL CARRY 

NET INFRARED FLUX SENSORS COVERING THE 1 TO 25 MICRON REGION. 

THE INSTRUMENT WILL WEIGH ABOUT 0.4 KG ANO USE 2.2 W OF POWER. 

**************************** PIONEER VENUS PROBE SM2 ********** 

SPACECRAFT COMMON NAME- PIONEER VENUS PROBE SM2 
ALTERNATE NAMES- PIONEER VENUS 1978 
NSSDC ID- PI078PD 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 05/00/78 SPACECRAFT WEIGHT- 75. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- ATLAS-CENT 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSS 

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST, 

MG=PROGR AM MANAGER. SC=PROGRAM SCIENTIST) 

PM - C.F. HALL ............... .NASA-ARC 

MOFFETT FIELD. CA 

PS - L. COLIN NASA-ARC 

MOFFETT FIELD, CA 

MG - F.D. KOCHENDORFER NASA HEADOUAPTERS 

WASHINGTON. DC 

SC - R.F. FELLOWS NASA HEADQUARTERS 

WASHINGTON. DC 

SPACECRAFT BRIEF DESCRIPTION 

THIS SPACECRAFT IS THE SECOND SMALL PROBE OF THE PIONEER 
VENUS MULTIPROBE MISSION. ON THIS MISSION FOUR INSTRUMENTED 
ATMOSPHERIC ENTRY PROBES WILL BE CARRIED BY A SPACECRAFT BUS 
TO THE VICINITY OF VENUS AND RELEASED FOR DESCENT THROUGH THE 
ATMOSPHERE TO THE PLANETARY SURFACE. TWO SMALL PROBES WILL 
ENTER ON THE NIGHTSIOE. AND ONE SMALL PROBE AND ONE LARGE 
PROBE WILL ENTER ON THE DAYSIDE OF THE PLANET. THE SPACECRAFT 
BUS WILL ENTER THE ATMOSPHERE ANO OBTAIN ATMOSPHERIC 

COMPOSITION DATA UNTIL BURNUP. INVESTIGATIONS WILL EMPHASIZE 
THE STUDY OF THE STRUCTURE AND COMPOSITION OF THE ATMOSPHERE 
DOWN TO THE SURFACE. THE NATURE AND COMPOSITION OF THE CLOUDS. 
THE RADIATION FIELD AND ENERGY EXCHANGE IN THE LOWER 
ATMOSPHERE, AND LOCAL INFORMATION ON THE ATMOSPHERIC 

CIRCULATION PATTERN. A SISTER MISSION. PIONEER VENUS ORBlTER. 
IS SCHEDULED TO PLACE AN ORBITING SPACECRAFT AROUND VENUS 2 
WEEKS BEFORE THE PROBES ARE RELEASED. SIMULTANEOUS 

MEASUREMENTS BY THE PROBES AND ORBlTER WILL PERMIT RELATING 
SPECIFIC LOCAL MEASUREMENTS TO THE GENERAL STATE OF THE PLANET 
ANO ITS ENVIRONMENT AS 08SERVE0 FROM ORBIT.. 
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PIONEER VENUS PROBE SM2. PETTENGILL 


PIONEER VENUS PROBE SM2 , SUOMI 


EXPERIMENT NAME- DIFFERENTIAL VERY-CONG-B ASEL I NE 
INTERFEROMETRIC TRACKING 

NSSDC ID- PIO78PD-03 

LAST REPORTED STATE- APPROVED 


OSS DIVISION-: PLANETARY PROGRAMS 

DISCIPL INEI SI- PLANETARY ATMOSPHERES METEROLOGY 
PLANETOLOGY 

EXPERIMENT PERSONNEL < P I=PR I NC I PAL INVESTIGATOR. TL=TEAM LEAOER 
O I “OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - G. PETTENGILL MASS INST OF TECH 

CAMBRIDGE. MA 

01 - I • I • SHAPIRO ••••.••.... ..MASS INST OE TECH 

CAMBRIDGE. MA 

OI - R. PRINN .•••••••.••••..MASS INST OF TECH 

CAMBRIDGE. MA 

01 - J. CHARNEY MASS INST OF TECH 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL INVOLVE APPLYING DIFFERENTIAL 

VERY-LONG-BASELINE INTERFEROMETRY TECHNIQUES TO THE RADIO 
SIGNALS FROM THE ENTRY PROBE AND BUS IORBITING SPACECRAFT) TO 
INFER OR PLACE UPPER LIMITS ON WINO SPEEOS IN THE LOWER 
ATMOSPHERE- THESE RESULTS WILL BE USED IN MODELLING THE 
CIRCULATION PATTERNS OF VENUS* ATMOSPHERE. OATA TAKEN PRIOR TO 
PROBE ENTRY WILL BE USED. IF FEASIBLE. TO INFER 
CHARACTERISTICS OF VENUS* GRAVITY FIELD FOR USE WITH PROBE 
ENTRY OPERATIONS AS WELL AS IN LATER SCIENTIFIC EVALUATION. 

— PIONEER VENUS PROBE SM2 * RAGENT — 

EXPERIMENT NAME- CLOUD EXTENT. STRUCTURE. AND 
D ISTR I BUT I ON 

NSSDC ID- PI07BPD-02 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INEI SI- PLANETARY ATMOSPHERES AERONOMY 
METEROLOGY 

EXPERIMENT PERSONNEL I P I =PR I NC I PAL INVESTIGATOR. TL— TEAM LEADER 
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - B. RAGENT •••••••••«•.•• NASA — ARC 

MOFFETT FIELD. CA 

OP - J.E. BLAMONT U OF PARIS 

PARIS. FRANCE 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL CONSIST OF A NEPHELOMETER TO 
MEASURE THE ENERGY BACKSCA TTERED FROM CLOUO PARTICLES. IT WILL 
USE A PULSED GALLIUM ARSENIDE LASER OIOOE TO ILLUMINATE CLOUD 
PARTICLES. THE ALTITUDE HISTORY OF THE BACKSCATTEREO SIGNAL 
WILL INDICATE THE PRESENCE AND VERTICAL EXTENT OF CLOUDS ALONG 
THE TRAJECTORY OF EACH PROBE • COMPARISONS OF THE SIGNALS FROM 
EACH PROBE WILL INDICATE THE SPATIAL VARIABILITY OF THE CLOUO 
STRUCTURE. THE LASER SIGNAL SOURCE AND DETECTOR WILL OPERATE 
AT ABOUT 9000 A. THE PACKAGE WILL WEIGH ABOUT 0.6 KG AND WILL 
USE ABOUT 1.2 W OF POWER. 

PIONEER VENUS PROBE SM2. SEIFF 

EXPERIMENT NAME- ATMOSPHERE STRUCTURE 

NSSOC ID- PIO78PD-01 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISCIPL INEI S)- PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL I P I =PR I NCI P AL INVESTIGATOR, TL=TEAM LEADER 
OI=OTHER INVESTIGATOR, TH=TEAM MEMBER) 

PI ~ A. SEIFF ...NASA-ARC 

MOFFETT FIELD. CA 

OI - S. SOMMER NASA-ARC 

MOFFETT FIELO. CA 

OI - D.B. KIRK NASA-ARC 

MOFFETT FIELO, CA 

OI - R. BLANCHARD ........... NASA-LA RC 

HAMPTON. VA 

EXPERIMENT BRIEF DESCRIPTION 

THE INSTRUMENTS FOR THIS EXPERIMENT WILL INCLUDE A 
SINGLE-AXIS ACCELEROMETER. A PRESSURE SENSOR, AND A 

TEMPERATURE SENSOR. THEY WILL BE BASED ON THE TECHNOLOGY 
DEMONSTRATED ON THE PAET VEHICLE (PLANETARY ATMOSPHERE 

EXPERIMENT TEST R7106-2001). THE MEASUREMENTS WILL BE USED TO 
CONSTRUCT A PROFILE OF ATMOSPHERE STATE PROPERTIES FOR EACH 
PROBE TRAJECTORY FROM THE SURFACE TO APPROXIMATELY 140 KM 
ALTITUDE. THE MEASUREMENTS WILL ALSO BE USED TO DETERMINE 
VERTICAL WIND VELOCITIES. HORIZONTAL WINO VELOCITIES. AND 
TURBULENCE FOR EACH PROBE TRAJECTORY. CIRCULATION MODELS OF 
THE ATMOSPHERE WILL ALSO BE DRAWN FRQM THESE RESULTS. ThE 
INSTRUMENTS WILL WEIGH ABOUT 1 . 2 KG AND WILL USE ABOUT 3.4 W 
POWER. 


EXPERIMENT NAME- INFRARED RADIOMETER 

NSSDC ID- PI078PD— 04 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INECSI- PLANETARY ATMOSPHERES AERONOMY 

EXPERIMENT PERSONNEL ! P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEAOER 
OI = OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - V.E. SUOMI OF WISCONSIN 

MADISON. WI 

01 - J. LENOBLE OF LILLE 

LILLE, FRANCE 

OI - L. A . SROMOVSXY OF WISCONSIN 

MADISON, WI 

OI - A. FYMAT NASA-JPL 

PASADENA , CA 

OI - G. DANIELSON NASA-JPL 

PASADENA. CA 

OI - M. HERMAN U OF LILLE 

LILLE. FRANCE 

EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVES ARE TO LOCATE REGIONS OF RADIATIVE 

CONVERGENCE AND DIVERGENCE AS A FUNCTION OF ALTITUDE AND TO 
INDICATE THE HEIGHT AT WHICH SOLAR ENERGY IS ABSORBED BY THE 
ATMOSPHERE. THIS EXPERIMENT WILL USE A SMALL NET FLUX 

RADIOMETER ON THE PROBE TARGETED TO THE DAYSIDE OF VENUS TO 
MEASURE THE NET SOLAR FLUX IN THE 0.2 TO 4 MICRON REGION. THE 
TWO PROBES TARGETED TO THE NIGHTSIDE OF THE PLANET WILL CARRY 
NET INFRARED FLUX SENSORS COVERING THE t TO 25 MICRON REGION. 

THE INSTRUMENT WILL WEIGH ABOUT 0.4 KG AND USE 2.2 W OF POWER. 

**************************** PIONEER VENUS PROBE SM3 ********** 

SPACECRAFT COMMON NAME- PIONEER VENUS PROBE SM3 
ALTERNATE NAMES- PIONEER VENUS 1978 
NSSDC ID- PI078PE 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 05/00/78 SPACECRAFT WEIGHT- 75. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITEO STATES 
LAUNCH VEHICLE- ATLAS-CENT 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSS 

SPACECRAFT PERSONNEL ( PM=PROJECT MANAGER. PS=PROJECT SCIENTIST, 
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST) 

PM - C.F. HALL NASA-ARC 

MOFFETT FIELD. CA 

PS - L. COLIN NASA-ARC 

MOFFETT FIELD. CA 

MG - F.D. KOCHENDORFER NASA HEADQUARTERS 

WASHINGTON, DC 

SC - R.F. FELLOWS NASA HEAOQUARTERS 

WASHINGTON, OC 

SPACECRAFT BRIEF DESCRIPTION 

THIS SPACECRAFT IS THE THIRD SMALL PROBE OF THE PIONEER 
VENUS MULTIPROBE MISSION. ON THIS MISSION FOUR INSTRUMENTED 
ATMOSPHERIC ENTRY PROBES WILL BE CARRIED BY A SPACECRAFT BUS 
TO THE VICINITY OF VENUS AND RELEASED FOR DESCENT THROUGH THE 
ATMOSPHERE TO THE PLANETARY SURFACE. TWO SMALL PROBES WILL 
ENTER ON THE NIGHTSIDE AND ONE SMALL PROBE AND ONE LARGE PROBE 
WILL ENTER ON THE DAYS l DE OF THE PLANET. THE SPACECRAFT BUS 
WILL ENTER THE ATMOSPHERE AND OBTAIN ATMOSPHERIC COMPOSITION 
DATA UNTIL BURNUP. INVESTIGATIONS WILL EMPHASIZE THE STUDY OF 
THE STRUCTURE AND COMPOSITION OF THE ATMOSPHERE DOWN TO THE 
SURFACE. THE NATURE ANO COMPOSITION OF THE CLOUOS. THE 

RADIATION FIELO AND ENERGY EXCHANGE IN THE LOWER ATMOSPHERE. 
AND LOCAL INFORMATION ON THE ATMOSPHERIC CIRCULATION PATTERN. 
A SISTER MISSION, PIONEER VENUS OR BITER, IS SCHEOULEO TO PLACE 
AN ORBITING SPACECRAFT AROUND VENUS 2 WEEKS BEFORE THE PROBES 
ARE RELEASED. SIMULTANEOUS MEASUREMENTS BY THE PROBES ANO 
ORBITER WILL PERMIT RELATING SPECIFIC LOCAL MEASUREMENTS TO 
THE GENERAL STATE OF THE PLANET ANO ITS ENVIRONMENT AS 
OBSERVED FROM ORBIT. 

PIONEER VENUS PROBE SM3. PETTENGILL 

EXPERIMENT NAME- DIFFERENTIAL VERY-LONG-BASELINE 
INTERFEROMETRIC TRACKING 

NSSDC ID- PIO7SPE-03 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPLINE(S)- PLANETARY ATMOSPHERES METEROLOGY 
PLANETOLOGY 

EXPERIMENT PERSONNEL ( PI=PR INC IPAL INVESTIGATOR, TL=TEAM LEADER 
OI = OTHER INVESTIGATOR. TM = TE AM MEMBER) 

PI - G. PETTENGILL MASS INST OF TECH 

CAMBRIDGE, MA 

OI - I. I. SHAPIRO •• •••••..•••■MASS INST OP TECH 

CAMBRIDGE, MA 

OI - R. PRINN ..••••...... ...MASS INST OF TECH 

CAMBRIDGE. MA 
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01 - J- CHARNEY ............ .MASS INST OF TECH 

CAMBRIDGE. M A 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT MILL INVOLVE APPLYING DIFFERENTIAL 
VERY-LONG-BaSELINE INTERFEROMETRY techniques to The RAOIO 
SIGNALS FROM THE ENTRY PROBE AND BUS (ORBITING SPACECRAFT) TO 
INFER OR PLACE UPPER LIMITS ON MIND SPEEDS IN THE LOMER 
ATMOSPHERE. THESE RESULTS MILL BE USED IN MODELLING THE 
CIRCULATION PATTERNS OF VENUS* ATMOSPHERE. DATA TAKEN PRIOR TO 
PROBE ENTRY MILL BE USED. IF FEASIBLE. TO INFER 
CHARACTERISTICS OF VENUS* GRAVITY FIELD FOR USE MITH PROBE 
ENTRY OPERATIONS AS MELL AS IN LATER SCIENTIFIC EVALUATION. 

PIONEER VENUS PROBE SM3 . RAGENT 

EXPERIMENT NAME- CLOUD EXTENT. STRUCTURE. AND 
D tSTR I RUT I ON 

NSSDC IO- P1078PE-02 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINED)- PLANETARY ATMOSPHERES AERONOMY 
METEROLOGY 

EXPERIMENT PERSONNEL I P I = PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI = OTHEft INVESTIGATOR. 1 TM=TEAM MEMBER) 

PI - B. RAGENT .......NASA-ARC 

MOFFETT FIELD. CA 

OP - J. E. BLAMONT OF PARIS 

PARIS. FRANCE 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT MILL CONSIST OF A NEPHELOMETER TO 
MEASURE THE ENERGY BACKSCA TTERED FROM CLOUD PARTICLES. IT MILL 
USE A PULSED GALLIUM ARSENIDE LASER DIODE TO ILLUMINATE CLOUD 
PARTICLES. THE ALTITUDE HISTORY OF THE 8ACKSCATTERED SIGNAL 
WILL INDICATE THE PRESENCE AND VERTICAL EXTENT OF CLOUDS ALONG 
THE TRAJECTORY OF EACH PROBE. COMPARISONS OF THE SIGNALS FROM 
EACH PROBE WILL INDICATE T H E SPATIAL VARIABILITY OF THE CLOUD 
STRUCTURE. THE LASER SIGNAL SOURCE ANO DETECTOR MILL OPERATE 
AT ABOUT 9000 A. THE PACKAGE MILL WEIGH ABOUT 0.6 KG AND MILL 
USE ABOUT 1.3 W OF POWER. 

PIONEER VENUS PROBE SM3. SSIFF 

EXPERIMENT NAME- ATMOSPHERE STRUCTURE 

NSSDC 10- PI078PE-0I 

LAST REPORTED STATE- APPROVED 


OSS 0IVIS1QN- PLANETARY PROGRAMS 
DISC I PL I NE( S ) — PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
0 1 = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - A. SEIFF NASA-ARC 

MOFFETT FIELD, CA 

0! - S. SOMMER NASA-ARC 

MOFFETT FIELD. CA 

01 - R. BLANCHARD .NASA-LARC 

HAMPTON, VA 

01 - D.B. KIRK NASA-ARC 

MOFFETT FIELD, CA 

EXPERIMENT BRIEF DESCRIPTION 

THE INSTRUMENTS FOR THIS EXPERIMENT WILL INCLUDE A 
SINGLE-AXIS ACCELEROMETER, A PRESSURE SENSOR. AND A 
TEMPERATURE SENSOR. THEY WILL BE BASED ON THE TECHNOLOGY 
DEMONSTRATED ON THE PAET VEHICLE (PLANETARY ATMOSPHERE 

EXPERIMENT TEST R7I06-2001). THE MEASUREMENTS MILL BE USED TO 
CONSTRUCT A PROFILE CF ATMOSPHERE STATE PROPERTIES FOR EACH 
PROBE TRAJECTORY FROM THE SURFACE TO APPROXIMATELY 140 KM 
ALTITUDE. THE MEASUREMENTS WILL ALSO BE USEO TO DETERMINE 
VERTICAL MIND VELOCITIES, HORIZONTAL MIND VELOCITIES. ANO 
TURBULENCE FOR EACH PROBE TRAJECTORY. CIRCULATION MODELS OF 
THE ATMOSPHERE MILL ALSO BE DRAWN FROM THESE RESULTS. THE 
INSTRUMENTS WILL WEIGH ABOUT 1.2 KG AND MILL USE ABOUT 3.4 M 
OF POWER. 

PIONEER VENUS PROBE SM3, SUOMI 

EXPERIMENT NAME- INFRARED RADIOMETER 

NSSDC ID- P I 078PE — 0 4 

LAST REPORTED STATE- APPROVED 


oss o i v i s i on— planetary programs 

DISC I PL I NE ( S > — PLANETARY ATMOSPHERES AERONOMY 

EXPERIMENT PERSONNEL ( P I = PR I NC I PAL INVESTIGATOR. TL = TE AM LEADER 
0 1 =OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - V.E. SUOMI U OF WISCONSIN 

MADISON. MI 

OI - J. LENOBLE . OF LILLE 

LILLE. FRANCE 

OI - A. F YM AT NASA-JPL 

PASADENA, CA 

OI - L.A. SROMOVSKY OF WISCONSIN 

MADISON, Ml 


OI - G. DANIELSON ••••.••....NASA-JPL 

PASADENA. CA 

OI - M. HERMAN ...U OF LILLE. 

LILLE. FRANCE 


EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVES ARE TO LOCATE REGIONS OF RADIATIVE 

CONVERGENCE AND DIVERGENCE AS A FUNCTION OF ALTITUDE AND TO 
INDICATE THE HEIGHT AT WHICH SOLAR ENERGY IS ABSORBED BY THE 
ATMOSPHERE. THIS EXPERIMENT WILL USE A SMALL UST FLUX 

RADIOMETER ON THE PROBE TAPGETED TO THE DAYSIDE OF VENUS TO 
MEASURE THE NET SOLAR FLUX IN THE 0.2 TO 4 MICRON REGION. THE 
TWO PROSES TARGETED TO THE NIGHTSIDE OF THE PLANET MILL CARRY 
NET INFRARED FLUX SENSORS COVERING THE I TO 25 MICRON REGION. 

THE INSTRUMENT WILL WEIGH ABOUT 0.4 KG ANO USE 2.2 M OF POWER. 

**************************** RAE-B ***************************** 

SPACECRAFT COMMON NAME- RAE-B 

ALTERNATE NAMES- RADIO ASTRONOMY EXPLORER. PL-693B 
EXPLORER 49. 06686 
66 86 

NSSDC ID- 73— 0 39 A 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 06/10/73. 

LAUNCH DATE- 06/10/73 SPACECRAFT WEIGHT- 328. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITEO STATES 
LAUNCH VEHICLE- LT DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- SELENOCENTRIC EPOCH DATE- 06/21/73 

ORBIT PERIOD- 221.17 MIN INCLINATION- 38.721 DEG 

PER I APS IS — 1052.98 KM ALT APOAPSIS- 1063.84 KM ALT 

RECENT ORBIT PARAMETERS 

ORBIT TYPE- SELENOCENTRIC EPOCH DATE- 08/14/74 

ORBIT PERIOO- 221.98 MIN INCLINATION- 55.340 DEG 

PER I APS IS— 1052.66 KM ALT APOAPSIS- 1077.82 KM ALT 

SPACECRAFT PERSONNEL <PM=PROJECT MANAGER, PS=PROJECT SCIENTIST. 

MGsPROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - J.T. SHEA ...NASA-GSFC 

GREENBELT. MD ’ 

PS - R.G . STONE .NASA-GSFC 

GREEN8ELT, MO 

MG - J.R. HOLTZ NASA HEAOQUAPTERS 

WASHINGTON. DC 

SC - N.G. ROMAN NASA HEADQUARTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

THE RAE-B SPACECRAFT MEASURED WITH DIRECTIVITY THE 
INTENSITY OF CELESTIAL RADIO SOURCES AS A FUNCTION OF TIME, 
DIRECTION, AND FREQUENCY (0.03 TO 13 MHZ). THREE RAPIO-8URST 
RECEIVERS, TWO RYLE-VONBERG RECEIVERS. ANO AN IMPEDANCE PROBE 
CONNECTED TO TWO 229-M LONG *V* ANTENNAS ANO A 37-M LONG 
OI POLE ANTENNA WERE USED. THE SPACECRAFT WAS IN A LUNAR ORBIT 
ENABLING LUNAR CCCULTATICNS TO BE USEO TO DETERMINE CELESTIAL 
SOURCE POSITIONS FROM A LOCATION FAR REMOVED FROM THE 
TERRESTRIAL NOISE BACKGROUND. 

RAE-B. STONE 

EXPERIMENT NAME- STEP FREQUENCY RADIOMETERS 
NSSDC ID- 73-039A— 0 l 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 06/10/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPLINE(S)- ASTRONOMY IONOSPH. * RADIO PHYSIC 

EXPERIMENT PERSONNEL ( P I =PR t NC l PAL INVESTIGATOR. TL=TEAM LEAOER 
OI=OTHER INVESTIGATOR, TM= TEAM MEMBER) 

PI - R.G. STONE NASA-GSFC 

GREENBELT, MD 

OI - R.R. WEBER .............. .NAS A-GSFC 

GREENBELT, MO 

OI - L. BROWN NASA-GSFC 

GREENBELT, MO 

OI - J.F. CLARK NASA-GSFC 

GREENBELT , MO 

EXPERIMENT BRIEF DESCRIPTION 

TWO R YLE- VON3ERG RADIOMETERS WERE EACH CONNECTED TO A 
229-M. ACUTE ANGLE »V* ANTENNA. EACH RADIOMETER WAS 

SUCCESSIVELY TUNED TO NINE DIFFERENT FREQUENCIES IN THE BAND 
0.45 TO 9.18 MHZ. PRECISE, AUTOMATIC. ANO CONTINUOUS 
CALIBRATION WAS INHERENT IN THIS TYPE OF OESIGN. 

RAE-B. STONE 

EXPERIMENT NAME- CAPACITANCE PROBE 
NSSDC 10- 73— 039 A— 0 3 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 06/10/73. 

OSS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 

DISC IPLINE (S)- ASTRONOMY IONOSPH. ♦ RAOIO PHYSIC 
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SAN MARCO 4. SPENCER 


EXPERIMENT PERSONNEL C P I =PR I NC I PAL INVESTIGATOR, TL— T EAM LEADER 
O 1= OTHER INVESTIGATOR. TM=TEAM MEMBER ) 


PI ~ R.G. STONE ..•••.••••••••. NASA-GSFC 

GPEEN8ELT. MO 

OI - J-L- OONLEY ....... ...... .NASA-GSFC 

GREENBELT. MD 

OI - J.E. GUTHRIE •••••....•••.NASA-GSFC 

GREENBELT, MD 

OI - J.A. KANE .••••••.••••••..NASA-GSFC 

GREENBELT. MD 

OI - R.C. SOMERLOCK •••••••••• .NASA-GSFC 

GREENBELT, MD 


EXPERIMENT BRIEF DESCRIPTION 

THE ANTENNA ANO SPACECRAFT FUNCTIONED AS TwO CAPACITOR 
PLATES WITH THE AMBIENT PLASMA ACTING AS THE DIELECTRIC. 
FREQUENCY SHIFTS IN TWO COUPLED OSCILLATORS CONNECTED TO THE 
ANTENNA INDICATED CHANGES IN ANTENNA CAPACITANCE CAUSED BY 
VARIATIONS IN THE AMBIENT ELECTRON DENSITY. 

• *************************** SAN MARCO A ********************** 

SPACECRAFT COMMON NAME- SAN MARCO 4 
ALTERNATE NAMES- SAN MARCO C-2. SAN MARCO C-2 
7154. SM-C2 

NSSDC 10- 74-009A 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT THE STANDARO OATA ACQUISITION RATE SINCE 02/18/74. 

LAUNCH DATE- 02/18/74 SPACECRAFT WEIGHT- KG 

LAUNCH SITE- SAN MARCO PLATFORM. OFF COAST OF KENYA 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNT RY/ AGENCY 

UNITED STATES NASA-OSS 

ITALY CRA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH OATE- 02/22/74 

ORBIT PERIOD- 95.9 MtN INCLINATION- 2,92 DEG 

PERIAPSIS- 231. KM ALT APOAPSIS- 910. KM ALT 

RECENT ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 08/11/74 

ORBIT PERIOD- 95.370 MIN INCLINATION- 2.900 DEG 

PERIAPSIS- 241.49 KM ALT APOAPSIS- 831.51 KM ALT 

SPACECRAFT PERSONNEL { PM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG= PROGRAM MANAGER, SC=PROGRAM SCIENTIST! 

PM - A. J. CAPORALE ..NASA-GSFC 

GREENBELT. MD 

PS - G.P . NEWTON NASA-GSFC 

GREENBELT. MD 

MG - J . R • HOLTZ ...••••• NASA HEADQUARTERS 

WASHINGTON. OC 

SC - E.R. SCHMERLING .......... NASA HEADQUARTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

THE ITALIAN-BUILT SAN MARCO C-2 SPACECRAFT WAS PART OF A 
COOPERATIVE SPACE EFFORT BETWEEN THE ITALIAN SPACE COMMISSION 
CCRSI AND NASA. THE SCIENTIFIC OBJECTIVE OF SAN MARCO C-2 WAS 
TO PROVIDE MEASUREMENTS OF THE DIURNAL VARIATIONS OF 
EQUATORIAL NEUTRAL THERMOSPHERE DENSITY, COMPOSITION, AND 
TEMPERATURE FOR CORRELATION WITH SIMULTANEOUS ATMOSPHERIC 
EXPLORER C CAE-CI DATA, TO BE USED IN STUDIES OF THE PHYSICS 
ANO DYNAMICS OF THE LOWER THERMOSPHERE. THE SPACECRAFT CARRIED 
tl> A NEUTRAL ATMOSPHERE COMPOSITION EXPERIMENT (NACE) TO 
DETERMINE UPPER ATMOSPHERIC 1160 KM AND ABOVE) CONCENTRATIONS 
OF ARGON. HELIUM, ATOMIC OXYGEN AND MOLECULAR OXYGEN AND 
NITROGEN. (2) A NEUTRAL ATMOSPHERIC TEMPERATURE EXPERIMENT TO 
DETERMINE THE TEMPERATURE OF AMBIENT MOLECULAR NITROGEN ANO 
(3) AN ACCELEROMETER TO MEASURE ATMOSPHERIC DENSITY NEAR 
SATELLITE PERIGEE. 

SAN MARCO 4, NEWTON 

EXPERIMENT NAME- NEUTRAL ATMOSPHERE COMPOSITION 
NSSDC ID- 74 — 009 A— 02 

LAST REPORTEO STATE- LAUNCHED ANO OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 02/18/74. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
D I SC I PL I N E ( SI— ATMOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL l P I=PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
01 = 0 THER INVESTIGATOR, TM=TEAM MEMBER) 

PI - G.P. NEWTON ........•••■• .NASA-GSFC 

GREENBELT • MD 

OI - N.W. SPENCER NASA-GSFC 

GREENBELT , MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS FLOWN AT EQUATORIAL LATITUDES To 
DETERMINE THE CONCENTRATIONS AND TEMPORAL (INCLUDING DIURNAL) 
FLUCTUATIONS OF THE FOLLOWING NEUTRAL UPPER ATMOSPHERE 

CONSTITUENTS ARGON, MOLECULAR AND ATOMIC OXYGEN. MOLECULAR 

NITROGEN. AND HELIUM. THE MEASUREMENTS OBTAINED WERE 
CORRELATED WITH APPROPRIATE ATMOSPHERIC EXPLORER C DATA. A 
MAGNETIC MASS SPECTROMETER WAS USED. 


EXPERIMENT NAME- NEUTRAL ATMOSPHERE TEMPERATURE 
NSSDC ID- 74 —0 09 A— 0 3 

LAST REPORTEO STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD OATA ACQUISITION RATE SINCE 02/18/74. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OISC IPLINE(S)- ATMOSPHERIC PHYSICS 

EXPERIMENT PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR. TL-TE AM LEADER 
OI=OTHER INVESTIGATOR. TM = T E AM MEMBER) 

PI - N.w. SPENCER NASA-GSFC 

GREENBELT, MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS FLOWN TO DETERMINE BY DIRECT 
MEASUREMENT THE TEMPERATURE AND DENSITY OF MOLECULAR NITROGEN 
AT SEVERAL ALTITUDES IN THE UPPER ATMOSPHERE. THE DATA 
OBTAINED WERE USED TO STUDY TEMPORAL FLUCTUATIONS. AND THEY 
WERE ALSO CORRELATED WITH ATMOSPHERIC EXPLORER C MEASUREMENTS. 
THE SENSOR WAS A SMALL OMEGATRON TUNED TO MEASURE MOLECULAR 
NITROGEN, AND HAD A SPECIALLY SHAPED APERTURE. TEMPERATURE WAS 
MEASURED OURING A SPIN-SCAN BY OBSERVING THE RESPONSE AS A 
FUNCTION OF ANGLE WITH THE SATELLITE VELOCITY VECTOR. 

**************************** SAS-A **************************** 

SPACECRAFT COMMON NAME- SAS-A 
ALTERNATE NAMES- SAS 1. EXPLORER 42 
UHURU 1, PL-701 C 
04797 

NSSDC 10- 70 — 1 07 A 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/23/71. 

LAUNCH DATE- 12/12/70 SPACECRAFT WEIGHT- 143. KG 

LAUNCH SITE- SAN MARCO PLATFORM, OFF COAST OF KENYA 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 12/12/70 

ORBIT PERIOD- 95.7 MIN INCLINATION- 3.04 OEG 

PERIAPSIS- 531.000 KM ALT APOAPSIS- S72.000 KM AL.T 

RECENT ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 09/06/73 

ORBIT PERIOD- 95.072 MIN INCLINATION- 3.036 DEG 

PERIAPSIS- 505.96 KM ALT APOAPSIS- 538.14 KM ALT 

SPACECRAFT PERSONNEL (PM-PROJECT MANAGER, PS=PROJECT SCIENTIST, 

MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST) 

PM - M.R. TOWNSEND NASA-GSFC 

GREENBELT. MO 

PS - C.E. FICHTEL NASA-GSFC 

GREENBELT, MD 

MG - J.R. HOLTZ NASA HEADQUARTERS 

WASHINGTON, DC 

SC - N.G. ROMAN .....NASA HEADQUARTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

EXPLORER 42 WAS THE FIRST OF A SERIES OF SMALL 
SPACECRAFT WHOSE OBJECTIVES WERE TO SURVEY THE CELESTIAL 
SPHERE AND SEARCH FOR SOURCES RADIATING IN THE X-RAY, 
GAMMA-RAY. UV , AND OTHER SPECTRAL REGIONS. THE PRIMARY 

MISSION OF EXPLORER 42 WAS TO DEVELOP A CATALOG OF CELESTIAL 
X-RAY SOURCES BY SYSTEMATIC SCANNING OF THE CELESTIAL SPHERE 
IN THE ENERGY RANGE FROM 2 TO 20 KEV. THE SPACECRAFT WAS 
LAUNCHED DECEMBER 12. 1970 FROM THE SAN MARCO PLATFORM OFF THE 

COAST OF KENYA. AFRICA, INTO A NEAP-CIRCULAR EQUATORIAL ORBIT. 
THE ORBITING SPACECRAFT WAS IN THE SHAPE OF A CYLINDER 

APPROXIMATELY 56 CM IN DI AM AND 116 CM IN LENGTH. FOUR SOLAR 
PADDLES WERE USED TO RECHARGE A 6-AMP-hR EIGHT-CELL 

NICKEL-CADMIUM BATTERY AND TO PROVIDE POWER TO THE SPACECRAFT 
AND EXPERIMENT. THE SPACECRAFT WAS STABILIZED BY AN INTERNAL 
WHEEL. AND A MAGNETICALLY TOPOUED COMMANDABLE CONTROL SYSTEM 
WAS USED TO POINT THE SPIN AXIS OF THE SPACECRAFT TO ANY POINT 
OF THE SKY. THE ASPECT SYSTEM CONSISTED OF BOTH A STAR ANO 
SUN SENSOR THAT SHARED THE SAME PROCESSING ELECTRONICS. 
NORMAL OPERATION OF THE SPACECRAFT STARTED ON DECEMBER 18. 
1970. DATA WERE STORED ON A ONE-ORBIT STORAGE TAPE RECORDER 
AND TELEMETERED DURING A 3. 4-MIN PLAYBACK CYCLE. A 1000-BPS 
PCM/PM SYSTEM WAS USEO. AFTER DECEMBER 27, 1970. THE SUN 

SENSOR WAS NOT EFFECTIVE BECAUSE THE SPIN AXIS OF THE 
SPACECRAFT WAS MAINTAINED WITHIN 30 DEG OF THE SUN DUE TO HEAT 
PROBLEMS. THIS RESTRICTION RESULTED IN A MODIFICATION OF THE 
ORIGINAL OBSERVING PROGRAM. THE TAPE RECORDER FAILED ON 
JANUARY 23. 1971. ONLY REAL-TIME OATA FROM BACKUP GROUND 

STATIONS WERE AVAILABLE AFTER JANUARY 23. 1971. THE STAR 

SENSOR FAILED IN NOVEMBER 1971. THE SPACECRAFT BATTERY FAILEO 
IN EARLY APRIL 1973. SINCE THAT TIME THE SPACECRAFT HAS 
OPERATED ON SOLAR POWER ONLY AND HAS PRODUCED TWO TO THREE 
USABLE FRAMES OF OATA PER DAY. 

SAS-A, GIACCONI 

EXPERIMENT NAME- ALL-SKY X-RAY SURVEY 
NSSDC ID- 70 — 1 07 A— 0 1 
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SAS-C. CLARK 


LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 04/00/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINED)- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL C P I =PR I NC I PAL INVESTIGATOR. TL^TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - R. GIACCONI •••..•••....HARVARD COLLEGE OBS 

CAMBRIDGE. MA 

01 - E.M. KELLOGG •••••••••••• . H ARV ARD COLLEGE OBS 

CAMBRIDGE. MA 

OI - H. GURSKY ••......••••••HARVARD COLLEGE OBS 

CAMBRIDGE. MA 

01 - H. TANANBAUM .......•••. H ARV ARO COLLEGE OBS 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

THE X-RAY INSTRUMENT ABOARD SAS-A I EXPLORER A2) 

CONSISTED OF TWO SIOES THAT WERE NEARLY IDENTICAL. BOTH 
PHYSICALLY AND ELECTRONICALLY. EACH SIDE CONTAINED AN X-RAY 
DETECTION SYSTEM COMPOSED OF A COLLIMATOR, PROPORTIONAL 

COUNTERS. ASSOCIATED PROCESSING ELECTRONICS. ANO AN ASPECT 
SENSING SYSTEM. T FE HIGH-RESOLUTION (SPATIAL) SIDE HAD A 

VIEWING ANGLE OF 0.5 DEG X S DEG FWHM. AND A DETECTION RANGE 
FROM l TO 20 KEV. THE OTHER SIDE HAD A HIGH-SENSITIVITY 
(INTENSITY! COLLIMATOR WITH A VIEWING ANGLE OF 5 OEG X 5 DEG 
FWHM. THIS SIOE HAO A DETECTION RANGE FROM 1 TO 10 KEV. THE 
CENTERS OF THE FlE^OS OF VIEW OF THE TWO BANKS WERE DISPLACED 
FROM THE EQUATORIAL PLANE OF THE SATELLITE SUCH THAT THE FULL 

BANDWIDTH COVERED BY THE TWO DETECTORS DURING EACH SPIN WAS 

APPROXIMATELY 127 DEG. SIX PROPORTIONAL COUNTERS COMPOSED. OF 
A BERYLLIUM SHELL WITH 2.S-MIL BERYLLIUM FOIL WINDOWS WERE 
BEHIND EACH COLLIMATOR. THE INTERIOR CONTAINED A 2-MIL 
TUNGSTEN ANODE WIRE AND A GAS COMPOSITION OF 90 PERCENT ARGON. 

9.5 PERCENT CARBON OIOXIDE FOR QUENCHING. AND 0.5 PERCENT 

HELIUM AT A PRESSURE OF 940 MM OF MERCURY. A SET OF 

LOW-INTENSITY RAOIOACTlvE SOURCES WERE USED FOP. IN-FLIGHT 
CALIBRATION OF THE INSTRUMENT. THE SPIN AXIS OF THE 
SPACECRAFT v AS HELD FIXED IN THE SKY FOR ABOUT A OAY AT A 

TIME. DURING THIS PERIOD A BAND OF APPROXIMATELY 10 DEG A80UT 
THE EQUATOR OF THE SPIN AXIS WAS SCANNEO. THE PRIMARY OATA 
REDUCTION OBJECTIVE WAS TO SUPERIMPOSE THE X-RAY DATA RECORDED 

AS • COUNT RATF VS TIME* TO 'COUNT RATE VS AZIMUTH* SO THAT THE 

SUPERIMPOSITION DATA WOULO BE EQUIVALENT TO A SINGLE SWEEP 
THROUGH THE OBSERVING 10-DEG BAND WITH A TOTAL OBSERVING TIME 
OF ONE OAY. AN ARRAY WAS CREATED OF X-RAY SUPERPOSITION 
(REPRESENTING THE 360-DEG CIRCLE SCANNED) BROKEN INTO 4320 
ELEMENTS OF AZIMUTH OF FIVE MINUTES EACH FOR THE 0 .5-DEG 
DETECTOR AND 1080 ELEMENTS OF AZIMUTH OF 20 MINUTES EACH FOR 
THE 5-DEG DETECTOR. 

**************************** SAS-C **************************** 

SPACECRAFT COMMON NAME- SAS-C 
ALTERNATE NAMES- PL-743D 
NSSDC ID- SAS-C 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 2 OTP 75 SPACECRAFT WEIGHT- 193. KG 

LAUNCH SITE- SAN MARCO PLATFORM, OFF COAST OF KENYA 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 96. MIN INCLINATION- 2.9 DEG 

PE R I APS I S— 406* KM ALT APOAPSIS- 406. KM ALT 

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS=PROJECT SCIENTIST, 
MG= PROGRA M MANAGER. SC = PROGRAM SCIENTIST) 

PM - M.R. TOWNSEND NASA — GSFC 

GREENBELT. MO 

PS - C.E . FICHTEL NASA-GSFC 

GREENBELT. MO 

MG - J.R . HOLTZ NASA HEADQUARTERS 

WASHINGTON. OC 

SC - N.G. ROMAN NASA HEADQUARTERS 

WASHINGTON. DC 

SPACECRAFT BRIEF DESCRIPTION 

SAS-C WILL BE THE THIRD OF A SERIES OF SMALL SPACECRAFT 
WHOSE OBJECTIVES WILL BE TO SURVEY THE CELESTIAL SPHERE ANO 
SEARCH FOR SOURCES RADIATING IN THE X-RAY* GAMMA-RAY. UV. AND 
OTHER SPECTRAL REGIONS. THE PRIMARY MISSIONS OF SAS-C WILL BE 
TO MEASURE THE X-RAY EMISSION OF DISCRETE EXTRAGALACTIC 
SOURCES. TO MONITOR THE INTENSITY AND SPECTRA OF GALACTIC 
X-RAY SOURCES FROM 0.2 TO 60 KEV, AND TO MONITOR THE X-RAY 
INTENSITY OF SCORPIO X-l. THE SPACECRAFT WILL BE LAUNCHED FROM 
THE SAN MARCO PLATFORM OFF THE COAST OF KENYA. AFRICA, INTO A 
NEAR CIRCULAR EQUATORIAL ORBIT. FOUR SOLAR PAODLES WILL BE 
USED IN CONJUNCTION WITH A 12-CELL NICKEL-CADMIUM BATTERY TO 
PROVIDE 65 W OF AVERAGE POWER OVER THE ENTIRE ORBIT. THE 
SPACECRAFT WILL BE STABILIZED ALONG THE Z AXIS ANO WILL ROTATE 
AT ABOUT 0.1 DEG/SEC. CHANGES TO THE SPIN AXIS ORIENTATION 
WILL BE BY GROUND CCMMAND. EITHER IN REAL TIME' OR DELAYED. THE 
SPACECRAFT CAN BE MADE TO DITHER BACK AND FORTH PLUS OR MINUS 

2.5 DEG ACROSS A SELECTED SOURCE ALONG THE X-AXIS AT 0.01 
OEG/SEC. THE' EXPERIMENTS CAN LOOK ALONG THE Z AXIS OF THE 
SPACECRAFT, PERPENDICULAR TO IT, OR AT AN ANGLE. 


EXPERIMENT NAME- ANALYSIS OF EXTRAGALACTI C X-RAY SOURCES 

NSSDC ID- SAS-C -01 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINED)- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR, TL=TEAM LEAOER 
01 = OTHER INVESTIGATOR, TM = TE AM MEMBER! 

PI - G.W. CLARK MASS INST OF TECH 

CAMBRI DGE . MA 

OI - H.V.D.8RADT MASS INST OF TECH 

CAMBRIDGE, MA 

OI - W.H.G. LEVIN MASS INST OF TECH 

CAMBRIDGE. MA 

OI - H.W. SCHNOPPER SAO 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL DETERMINE THE POSITIONS OF VERY 
WEAK' EXTRAGALACTIC X-RAY SOURCES. THE INSTRUMENT will view a 
100-DEG-SQ REGION OF THE SKY AROUNO THE DIRECTION OF THE SPIN 
AXIS OF THE SATELLITE. THE NOMINAL TARGETS FOR A ONE-YEAR 
STUDY WILL BE — (I) THE VIRGO CLUSTER OF GALAXIES FOR FOUR 

MONTHS. 12! THE GALACTIC EQUATOR FOR TWO MONTHS. <3! THE 
ANDROMEDA NEBULA FOR THREE MONTHS, AND (4! THE MAGELLANIC 
CLOUDS FOR THREE MONTHS. THE INSTRUMENTATION WILL CONSIST OF 
ONE 2 .5— ARC— M I N AND ONE 4.5-ARC-MIN FWHM MODULATION 

COLLIMATOR. AS WELL AS PROPORTIONAL COUNTERS SENSITIVE OVER 
THE ENERGY RANGE FROM 1.5 TO 10 KEV. THE EFFECTIVE AREA OF 
EACH COLLIMATOR WILL BE ABOUT 225 CM-SQ. THE ASPECT SYSTEM 
WILL PROVIDE INFORMATION ON THE ORIENTATION OF THE COLLIMATORS 
TO AN ACCURACY OF 15 ARC-SEC. 

SAS-C, CLARK — 

EXPERIMENT NAME- ANALYSIS OF GALACTIC X-RAY SOURCES 

NSSDC ID- SAS-C -02 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS ANO ASTRONOMY PROGRAMS 
DISCIPLINED!- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL ( P I =PR INC I PAL INVESTIGATOR, TL— TE AM LEADER 
0I=0THER INVESTIGATOR. TM=TEAM MEMBER! 

PI - G.W. CLARK MASS INST OF TECH 

CAMBRIDGE. MA 

01 - H.V.D.BRADT MASS INST OF TECH 

CAM8RIOGE. MA 

OI - W.H.G. LEWIN ...MASS INST OF TECH 

CAMBRIDGE. MA 

OI - H.W. SCHNOPPER MASS INST OF TECH 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVES OF THIS EXPERIMENT WILL BE TO LOCATE 
GALACTIC X-RAY SOURCES TO 15 ARC-SEC AND TO MONITOR THESE 
SOURCES FOR INTENSITY VARIATIONS. THE SOURCE POSITIONS WILL 
BE DETERMINED WITH THE USE OF THE MODULATION COLLIMATORS OF 
THE EXTRAGALACTIC EXPERIMENT DURING THE NOMINAL TWO-MONTH 
OBSERVATION OF THE GALACTIC EQUATOR. THE MONITORING OF THE 
X-RAY SKY WILL BE ACCOMPLISHED BY THE USE OF THREE SLAT 
COLLIMATORS. ONE COLLIMATOR, 1-BY-70-DEG FWHM, WILL BE 
ORIENTED PERPENDICULAR TO THE EQUATORIAL PLANE OF THE 
SATELLITE. WHILE THE OTHER TWO EACH 0 . 5— B Y-45-0E G FWHM, WILL 
BE ORIENTED 30 DEG ABOVE ANO 30 OEG BELOW THE FIRST. THE 
DETECTOR BEHIND EACH COLLIMATOR WILL BE A PROPORTIONAL 

COUNTER. SENSITIVE FROM 1.5 TO 13 KEV, WITH AM EFFECTIVE AREA 
OF ABOUT 100 CM SQ. THE 1.0-DEG COLLIMATOR WILL HAVE AN 

ADDITIONAL COUNTER OF THE SAME AREA. SENSITIVE FROM 8 TO 50 
KEV. THREE LINES OF POSITION WILL BE OBTAINED FOR ANY GIVEN 
SOURCE WHEN THE SATELLITE IS BEING SPUN AT A STEADY ROTATION 
OF FOUR ARC-MIN/SEC ABOUT THE Z AX I S. 

SAS-C, CLARK 

EXPERIMENT NAME- CONTINUOUS X-RAY FLUCTUATION MONITOR OF 
SCORPIO X-l 

NSSDC ID- SAS-C -03 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR. TL=TE AM LEADER 
01 =OTHE R INVESTIGATOR, TM=T£AM MEMBER) 

PI - G.W. CLARK MASS INST OF TECH 

CAMBRIDGE. MA 

01 - H.V.D.BRADT .MASS INST OF TECH 

CAMBRIDGE. MA 

OI - W.H.G.LEWIN ..MASS INST OF TECH 

CAMBRIDGE, MA 

OI - H.W. SCHNOPPER ........... SAO 

CAMBRI DGE , MA 
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DOD-NAVY 


EXPERIMENT BRIEF DESCRIPTION 

A I2-BY-50-OEG FWHH SLAT COLLIMATOR WILL BE ORIENTED 
WITH ITS LONG AXIS PERPENDICULAR TO THE SATELLITE SPIN AXIS 
SUCH THAT A GIVEN POINT ON THE SKY CAN BE MONITORED FOR ABOUT 
25 PERCENT OF A ROTATION. THIS COLLIMATOR WILL BE INCLINED BY 
31 DEG WITH RESPECT TO THE EQUATORIAL PLANE OF THE SATELLITE. 
SO THAT SCORPIO X-l WILL BE OBSERVED WHILE THE Z AXIS IS 
ORIENTED TO THE VIRGO CLUSTER OF GALAXIES. THE DETECTORS USED 
IN THIS EXPERIMENT WILL BE PROPORTIONAL COUNTERS WITH A 1-MIL 
BE WINOOW. THE ENERGY RANGE WILL BE FROM 1.0 TO 60 KEV, AND 
THE TOTAL EFFECTIVE AREA WILL BE ABOUT 40 CM SO. 


UNITED STATES 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 98.68 MIN 
PER I APS I S— 513.000 KM ALT 

RECENT ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 98.025 MIN 
PER I APS IS- 501. KM ALT 


EPOCH DATE- 03/06/68 
INCLINATION- 59.43 DEG 
APOAPSIS- 881.000 KM ALT 


EPOCH DATE- 01/25/73 
INCLINATION- 59.4082 DEG 
APOAPSIS- 766. KM ALT 


SAS-C. CLARK 

EXPERIMENT NAME- X-RAY ABSORPTION CONTOURS OF THE GALAXY 

NSSDC ID- SAS-C -04 

LAST REPORTEO STATE- APPROVED 


OSS DIVISION- OHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINEt SI- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL C PI=PRI NCI PAL INVESTIGATOR. TL=TEAM LEADER 
O I s OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - G.W. CLARK •••••••••••....MASS INST OF TECH 

CAMBRIDGE. MA 

01 - H.V.D. BRADT .... MASS INST OF TECH 

CAMBRIDGE. MA 

01 - W.H.G.LEWlN •••••.MASS INST OF TECH 

CAMBRIDGE. MA 

OI - H.W. SCHNOPPER ...........MASS INST OF TECH 

CAMBRIDGE. MA 

EXPERIMENT BRIEF DESCRIPTION 

THE DENSITY AND DISTRIBUTION OF THE INTERSTELLAR MATTER 
WILL BE DETERMINED BY MEASURING THE VARIATION IN THE INTENSITY 
OF THE LOW ENERGY DIFFUSE X-RAY BACKGROUND AS A FUNCTION OF 
GALACTIC LATITUDE. A ONE-MICRON POL YPROP VL ENE WINDOW 

PROPORTIONAL COUNTER WILL BE USED FOR THE 0.1- TO 0.25-KEV AND 
0.5- TO 1.0-KEV ENERGY RANGES, WHILE A TWO-MICRON TITANIUM 
WINDOW COUNTER WILL COVER THE ENERGY RANGE FROM 0.3 TO 0.5 
KEV- IN ADDITION, TWO t-MIL BE WINDOW COUNTERS WILL BE USED 
FOR THE 1.0- TO 10-KEV ENERGY RANGE. THE COLLIMATORS IN THIS 
EXPERIMENT WILL HAVE FIELDS OF VIEW OF 3 DEG FOR THE 
ONE-MICRON COUNTER. 2 DEG FOR THE TWO-MICRON COUNTER. ANO 2 
DEG FOR THE ONE-MIL COUNTERS. 

****************** * * ** ****** SOLAR MAXIMUM MISSION ************ 

SPACECRAFT COMMON NAME- SOLAR MAXIMUM MISSION 
ALTERNATE NAMES- S MM 
NSSDC ID- SMM 

LAST REPORTEO STATE- AN APPROVED MISSION 

LAUNCH DATE- MID 1978 SPACECRAFT WEIGHT- 1300. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-OSS 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 90. MIN 
PERIAPSIS- 6828. KM ALT 


INCLINATION- 28. DEG 

APOAPSIS- 6828. KM ALT 


SPACECRAFT 
PS - K.J. 
MG - M.E. 
SC - S.O. 


PERSONNEL < PM=PROJECT MANAGER. PS=PROJECT SCIENTIST, 
MG= PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 


FROST ......... ...... NASA -GSFC 

GREENBELT, MD 

MCDONALD ••••••••••••NASA HEADQUARTERS 

WASHINGTON, DC 

JORDAN • ..NASA — GSFC 

GREENBELT, MD 


SPACECRAFT BRIEF DESCRIPTION 

THE SCIENTIFIC OBJECTIVE OF THIS MISSION IS THE STUDY OF 
SOLAR FLARES AND FLARE-RELATED PHENOMENA. THE SPACECRAFT WILL 
BE POINTED AT THE SUN CONTINUOUSLY DURING THE DAYLIGHT PORTION 
OF THE ORBIT. IT WILL BE SPACE-SHUTTLE-COMPATIBLE TO ALLOW 
THE CAPABILITY OF RETRIEVING ThE SPACECRAFT. REFITTING AND 
REFURBISHING IT. AND RETURNING IT TO ORBIT. THE SPACECRAFT 
WILL BE OPERATED BY A SOLAR OBSERVATORY OPERATIONS CENTER 
LOCATED AT THE GODDARD SPACE FLIGHT CENTER, GREEN8ELT. 
MARYLAND. A SUBSTANTIAL GUEST INVESTIGATOR PROGRAM WILL BE 
SCHEDULED. TO ALLOW BROAD PARTICIPATION BY THE SCIENTIFIC 
COMMUNITY. 


****************** ********** SOLRAD 9 ************************ 


SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS^PROJECT SCIENTIST. . 

MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - R.W. KREPLIN ....US NAVAL RESEARCH LAB 

WASHINGTON. DC 

MG - J.R. HOLTZ NASA HEADQUARTERS 

WASHINGTON. DC 

SC - G.K. OERTEL NASA HEADQUARTERS 

WASHINGTON. DC 

SPACECRAFT BRIEF DESCRIPTION 

THE NRL SOLRAD 9 SATELLITE WAS ONE OF A SERIES OF 
SATELLITES THAT BEGAN IN 1960 TO PROVIDE CONTINUOUS COVERAGE 
OF SOLAR RADIATION WITH A SET OF STANDARD PHOTOMETERS. SOLRAO 
9 WAS A SP IN-STA8ILI ZED SATELLITE ORIENTED WITH ITS SPIN AXIS 
PERPENDICULAR TO THE SUN-SA TELL I TE LINE SO THAT THE 14 SOLAR 
X-RAY AND UV PHOTOMETERS POINTING RADIALLY OUTvARO FROM ITS 
EQUATORIAL BELT VIEWED THE SUN WITH EACH REVOLUTION. DATA WERE 
SIMULTANEOUSLY TRANSMITTED VIA FM/AM TELEMETRY ANO RECORDED IN 
A CORE MEMORY THAT READ OUT ITS CONTENTS ON COMMAND. 
INDIVIDUAL SCIENTISTS AND INSTITUTIONS ARE INVITED TO RECEIVE 
AND USE The DATA TRANSMITTED ON THE 1 36-MHZ TELEMETRY BAND ON 
THE STANDARD IRIG CHANNELS 3 THROUGH 8. 

SOLRAD 9. KREPLIN — 

EXPER ! MENT NAME- SOLAR RADIATION DETECTORS 
NSSDC ID- 68—0 1 7 A— 0 1 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/25/74. 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPL INE IS)— SOLAR PHYSICS X-RAY ASTRONOMY 


EXPERIMENT 
PI - R.W. 
OI - T.A. 
OI - H.D. 


PERSONNEL { P I =PR INC I PAL INVESTIGATOR. TL=TEAM LEAOER 
OI=OTHER INVESTIGATOR, TM=T E AM MEMBER) 


KREPLIN US NAVAL RESEARCH LAB 

WASHINGTON, DC 

CHUBB US NAVAL RESEARCH LAB 

WASHINGTON, DC 

FRIEDMAN US NAVAL RESEARCH LAB 


WASHINGTON, DC 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF 14 DETECTORS COVERING THE 
RANGES 20 TO 80 KEV, 0.5 TO 60 A, AND 1080 TO 1350 A. THE 
DETECTORS WERE DESIGNED TO MEASURE WAVELENGTH AND FLUX SHIFTS 
OF SOLAR RADIATION DURING PERIODS OF LOW AND HIGH SOLAR 
ACTIVITY. THE DETECTORS WERE STANDARDIZED PHOTOMETERS SIMILAR 
TO THOSE FLOWN ON SOLRAD 8. DATA FROM THREE PAIRS OF THESE 
OETECTDRS COVERING THE RANGE 0.5 TO 16 A WERE STORED IN THE. 
ONBOARD MEMORY TO PROVIDE FULL TIME COVERAGE. WHILE THE OTHER 
DATA WERE TRANSMITTED IN REAL TIME ONLY. (REAL-TIME DATA WERE 
RECORDED FOR AT LEAST 10 MIN PER ORBIT.) THE UV AND 20- TO 
80— KEV DETECTORS FAILED SHORTLY AFTER LAUNCH. 


**************************** SOLRAD 10 ************************ 

SPACECRAFT COMMON NAME- SOLRAD 10 
ALTERNATE NAMES- EXPLORER 44, SOLAR EXPLORER-C 
SE-C. SOLRAD-C 
PL-703A 

NSSDC ID- 7 1 —0 58 A 


LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 07/00/73. 

LAUNCH DATE- 07/08/71 SPACECRAFT WEIGHT- 260. KG 

LAUNCH SITE- WALLOPS FLIGHT CENTER, UNITEO STATES 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSS 

UNITED STATES DOD-NAVY 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 95.23 MIN 
PERIAPSIS- 433.000 KM ALT 


EPOCH DATE- 07/09/71 
INCLINATION- 58.06 DEG 
APOAPSIS- 632.000 KM ALT 


SPACECRAFT COMMON NAME- SOLRAD 9 
ALTERNATE NAMES- EXPLORER 37, 03141 
NSSDC ID- 68-01 7A 

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/25/74. 

LAUNCH DATE- 03/05/68 SPACECRAFT WEIGHT- 198. KG 

LAUNCH SITE- WALLOPS FLIGHT CENTER. UNITED STATES 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 


RECENT ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 95.027 MIN 
PERIAPSIS- 435. KM ALT 


EPOCH DATE- 01/28/73 
INCLINATION- 51.0465 DEG 
APOAPSIS- 577.0 KM ALT 


SPACECRAFT 
PM - E.W. 
PS - R.W. 
MG - J.R. 


PERSONNEL 
PETERKIN 
KREPLIN 
HOLTZ .. 


PM=PROJECT MANAGER, PS=PROJECT SCIENTIST. 
MG= PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 
■■...•••••• US NAVAL RESEARCH LAB 

WASHINGTON, DC 

••••••••• ■ .US NAVAL RESEARCH LAB 

WASHINGTON, DC 

NASA HEADQUARTERS 

WASHINGTON, DC 
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SC - G . < . OERTEL . ...NASA HEADQUARTERS 

WASHINGTON. DC 

SPACECRAFT BRIEF DESCRIPTION 

SOL RAO 10. A SPIN-STABILIZED SATELLITE. WAS ONE IN A 
SERIES OF SPACECRAFT DESIGNED TO PROVIDE CONTINUOUS COVERAGE 
OF WAVELENGTH AND INTENSITY CHANGES IN SOLAR RADIATION IN THE 
UV. SOFT. AND HARD X-PAY REGIONS, (THE FIRST SPACECRAFT IN 
THIS SERIES. SP-1. WAS LAUNCHEO IN 1960.) SOLRAD 10 ALSO 
MAPPED THE CELESTIAL SPHERE USING A H I GH- SE NS I T I V I TY X-RAY 
DETECTOR. THE SPACECRAFT WAS A 12-SIDEO CYLINOER THAT MEASURED 
76 CM IN DIAMETER AND 58 CM IN HEIGHT. FOUR SYMMETRICALLY 
PLACED 17. 0— BY 53.3-CM SOLAR CELL PANELS. HINGED AT THE 
CENTER SECTION OF THE STRUCTURE. SERVED AS THE ELEMENTS OF A 
TURNSTILE ANTENNA SYSTEM. EIGHTEEN SOLAR SENSORS WERE MOUNTED 
POINTING PARALLEL TO THE SPIN AXIS OF THE SATELLITE. WHICH 
POINTED DIRECTLY AT THE SOLAR DISK. THE PLANE OF ROTATION 
SHIFTED ABOUT I DEG/DAY SO THAT A STELLAR DETECTOR MOUNTED TO 
POINT RADIALLY OUTWARD FROM THE AXIS SCANNED THE CELESTIAL 
SPHERE. THE EXPERIMENTS WERE TURNEO ON AT 1430 UT ON JULY 9. 
1971. DATA FROM ALL DETECTORS WERE STORED IN A 54— KBS CORE 
MEMORY AND TELEMETERED ON COMMAND TO THE NRL TRACKING STATION 
AT BLOSSOM PT . . MD. THE FIRST CORE DUMP WAS OBTAINED AT 2100 
UT ON JULY 9. 1971. DATA WERE ALSO TRANSMITTED IN REAL TIME AT 

137.710 MHZ- THE CORE MEMORY F At LEO IN JULY. 1973. ONLY 
REAL-TIME DATA WERE TAKEN AFTER THAT TIME. 

— — — i. SOLRAD 10. KREPLIN — — 

EXPER I ME NT NAME- SOLAR RAOIATION DETECTORS 
NSSDC ID- 7 I — 058A— 0 1 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 12/11/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DI SC I PL INE (Si— SOLAR PHYSICS 

EXPERIMENT PERSONNEL < P I = PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OIsOTHER INVESTIGATOR. TM= TEAM MEMBER) 

PI - R.W. KREPLIN ..••••••••• • .US NAVAL RESEARCH LAB 

WASHINGTON. DC 

01 - 0 . D • BROUSSEAU ....US NAVAL RESEARCH LAB 

WASHINGTON. DC 

QI - E.T. BYRAM US NAVAL RESEARCH LAB 

WASHINGTON, DC 

Ot - J.H. CARVER ..US NAVAL RESEARCH LAB 

WASHINGTON. DC 

01 - R.E. EISENHAUER ..US NAVAL RESEARCH LAB 

WASHINGTON, DC 

01 - G.G. FRITZ ......US NAVAL RESEARCH LAB 

WASHINGTON, OC 

O! - D.M. HORAN .US NAVAL RESEARCH LAB 

WASHINGTON, DC 

01 - A . T • MCCLINTON, JR. ......WOLF RES + DEV CORP 

RIVERDALE. MD 

01 - R.G. TAYLOR US NAVAL RESEARCH LAB 

WASHINGTON, DC 

01 - J. WINKLER ..US NAVAL RESEARCH LAB 

WASHINGTON. DC 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO MONITOR THE SOLAR X-RAY 
FLUX IN EIGHT BANCS AND THE SOLAR UV FLUX IN FIVE BANDS AS 
PART OF A LONG-TERM PROJECT TO OBSERVE SOLAR X-RAY AND UV 
ACTIVITY WITH SETS OF STANDARDIZED SENSORS OVER AN ENTIRE 
SOLAR CYCLE- THE X-RAY BANDS OBSERVED WERE 0.08 TO 0.0 A. 0.1 

TO 1.6 A. 0.5 TO 3 A. 1 TO 5 A , 1 TO 0 A , 8 TO 16 A. 1 TO 20 

A, AND 44 TO 6C A. ALL THE DETECTORS FOR THESE BANOS, WITH THE 
EXCEPTION OF THAT FOR THE 0.08- TO 0.8-A BAND. WERE ION 
CHAMBERS FITTED WITH A VARIETY OF WINDOW MATERIAL ( BERYLLIUM. 
ALUMINUM. AND MYLAR) OF VARIOUS THICKNESSES AND FILLED WITH 
SEVERAL DIFFERENT GASES (KRYPTON, ARGON, NITROGEN. CARBON 
TETRACHLORIDE. AND XENON) AT VARIOUS PRESSURES. THE 0.08- TO 
0.8-A BAND HAD AS A DETECTOR A CESIUM IOOIDE (NA) 

SCINTILLATING CRYSTAL SURROUNDED BY A PLASTIC SCINTILLATING 

MATERIAL VIEWED BY A S INGLE . PHOT OMUL T I PL I ER . THIS DETECTOR WAS 
DESIGNED TO COLLECT DATA ON THE VERY-HIGH-ENERGY SOLAR X-RAY 
EMISSION OBSERVED ONLY DURING SOLAR FLARES. THE UV BANDS 
OBSERVEO WERE 170' TO 500 A, 170 TO 700 A, 1080 TO 1350 A, 1225 
TO 1350 A, AND 1450 TO 1600 A. THE TWO SHORTER WAVELENGTH 
BANDS HAD LITHIUM FLUORIDE. PHOTOSENSITIVE SURFACES PROTECTED 
BY ALUMINUM. ALUMINUM OXIDE. AND CARBON WINDOWS FOR DETECTORS 
WHILE THE REMAINING BANDS HAD ION CHAMBERS WITH WINDOWS 
COMPOSED OF LITHIUM FLUORIDE. CALCIUM FLUORIDE. OR SILICON 
OIOXIOE. AND VARIOUS GAS FILTERS (NITRIC 0XI0E OR 
TRIETHYLAMINE 8). SOME OF THE SOLAR DETECTORS WERE PROTECTED 
FROM CHARGED PARTICLES BY CONE-SHAPED ALUMINUM COLLIMATORS. 
THE DATA WERE TRANSMITTED OVER TWO TELEMETRY SYSTEMS IN ONE OF 

THREE FORMS STORED DATA, REAL-TIME DIGITAL (PCM) DATA* AND 

REAL-TIME ANALOG DATA. TELEMETRY SYSTEM 1 (TM 1) USED A 
PAM/PCM/FM/PM TRANSMITTER THAT OPERATED AT 137.710 MHZ WITH A 
RAOIATED POWER OF 250 MW. UNDER NORMAL OPERATING CONDITIONS, 
TM 1 CONTINUOUSLY TRANSMITTED ANALOG AND PCM REAL-TIME DATA* 
ALTHOUGH THE PFAL-TIMF DIGITAL PCM WAS THE PRIMARY REAL-TIME 
TRANSMISSION FORMAT. TELEMETRY SYSTEM 2 (TM 2) USED A PCM/PM 
TRANSMITTER THAT OPERATED AT 136.380 MHZ WITH A. RADIATED POWER 
OF 250 MW. TM 2 TRANSMITTED STORED DATA (UP TO ONE OATA SAMPLE 
PER MINUTE FOR 14.25 HP) ON COMMAND. 

SOLRAD 1C. KREPLIN 

EXPERIMENT NAME- ALL-SKY X-RAY SURVEY 
NSSDC ID- 7 1—0S8A- 02 


LAST REPORTEO STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 07/00/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OISCIPLINE(S)- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL ( PI *PR INC I PAL INVESTIGATOR. TL = TEAM LEADER 
QI * OTHER INVESTIGATOR, T M=TE AM MEMBER) 

PI - R.W. KREPLIN .... ....... ..US NAVAL RESEARCH LAB 

WASHINGTON. DC 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO MAP THE SOURCES OF X-RAY 
EMISSION IN THE SKY IN THE 0-5- TO 15-A REGION. THE OETECTOR. 
MOUNTED ON THE SIDE 0F THE SPACECRAFT. WAS A LARGE— A RE A 
PROPORTIONAL COUNTER MOUNTED TO POINT RAO I ALLY OUTWARD FROM 
THE SPIN AXIS. WHICH POINTED COnTINUALLT TOWARD THE SUN. THE 
DETECTOR WINDOW WAS MADE OF 1 /8-Ml L-T H I CK MyLAR WITH AN 
EFFECTIVE AREA OF 100 SO CM. THE GAS FILLER WAS A MIXTURE OF 
0.45 ARGON, 0.45 XERON. ANO 0.10 CARBON DIOXIDE MAINTAINED AT 
4 LB/SO CM. A COLLIMATOR LIMITED THE FIELD OF VIEW TO 8 DEG 
(FULL-WIDTH AT HALF-MAXIMUM) In A PLANE CONTAINING THE SPIN 
AXIS AND 1 DEG (FWHM) IN THE PLANE PERPENO I CULA R TO THE SPIN 
AXIS. CHARGED PARTICLE INFORMATION WAS PROVIOED 8Y 

PROPORTIONAL COUNTERS MOUNTED ON THREE SIDES OF THE X-RAY 
DETECTOR. ASPECT INFORMATION WAS PROVIOED BY A BLUE-SENSITIVE 
PHOTOMULT I I ER CAPABLE OF DETECTING ALL FOURTH-MAGNITUDE AND 
NOT FIFTH-MAGNITUDE STARS. THE RESOLUTION OF THE ASPECT SYSTEM 
ANO THE ACCURACY WITH MHICH THE EXPERIMENT COULO LOCATE X-RAY 
SOURCES WAS BETTER THAN PLUS OR MINUS 0.25 DEG. THE OETECTOR 
WAS CONNECTED TO A 400-CHANNEL PULSE TIME ANALYZER WHICH WAS 
SYNCHRONIZED WITH THE SPIN PERIOD To GIVE A 2-OEG SPATIAL 
RESOLUTION IN THE SPIN DIRECTION. THE WHOLE CELESTIAL SPHERE 
WAS SURVEYED EVERY SIX MONTHS. 

************************ **** SPACE SHUTTLE ******************** 

SPACECRAFT COMMON NAME- SPACE SHUTTLE 
ALTERNATE NAMES- 
NSSOC ID- SHUTTLE 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 12/00/78 SPACECRAFT WEIGHT- KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- 
SPONSORING COUNTRY/ AGENCT 

UNITED STATES NASA-OMSF 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOO- MIN INCLINATION- OEG 

PER IAPS IS— KM ALT APOAPSIS- KM ALT 

SPACECRAFT PERSONNEL (PMsPROJECT MANAGER. PS=PROjECT SCIENTIST. 

MGsPROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - M.S. MALKIN ..NASA HEADQUARTERS 

WASHINGTON. DC 

PM - R. THOMPSON . . .NASA-JSC 

HOUSTON. TX 

SC - UNKNOWN UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

THE SPACE SHUTTLE PROJECT WILL CONSIST OF A SERIES OF 
REUSABLE SPACE TRANSPORTATION SYSTEMS THAT WILL BE USED IN 
THREE DIFFERENT WAYS — (I) TO CARRY AUTOMATED SATELLITES TO 
NEAR-EARTH ORBIT FROM WHICH THEY MAY BE LAUNCHED TO HIGHER 
ALTITUDES WITH ADDITIONAL BOOSTER STAGES. (2» TO LAUNCH MAJOR 
AUTOMATED SATELLITES INTO NEAR-EARTH ORBIT ANO TO PROVIDE 
REVISIT ANO MAINTENANCE OPPORTUNIT IES . AND (3) TO CARRY 
SCIENTIFIC EQUIPMENT INTO ORBIT ANO RETURN TO EARTH AFTER 
PERIODS OF 7 TO 30 DAYS (SORTIE MISSIONS). THE 'FINAL REPORT 
OF THE SPACE SHUTTLE PAYLOAD PLANNING WORKING GROUPS* 
( NASA— GSFC, MAY 1973) PROPOSES THAT EXPERIMENTS BE CARRIED OUT 
IN THE FOLLOWING MAJOR FIELDS — (1) ASTRONOMY. USING A LARGE 
SPACE TELESCOPE ( LST ) ANO SEVERAL OTHER !R AND UV TELESCOPES. 
(2) ATMOSPHERIC ANO SPACE PHYSICS, USING TRACER RELEASE 
TECHNIQUES. (3) HIGH-ENERGY ASTROPHYSICS (X-RAY ASTRONOMY. 
STRUCTURE AND DYNAMICS OF THE INTERSTELLER MEDIUM). USING 
VARIOUS TELESCOPES. SPECTROMETERS. PROPORTIONAL COUNTER 
ARRAYS. ANO PROBES. (4) LIFE SCIENCES. AN AGGREGATE OF RELATEO 
RESEARCH AND TECHNOLOGY EFFORTS INCLUDING PLANETARY BIOLOGY. 
BIOMEDICINE. BIOLOGY, AND ADVANCED TECHNOLOGY, (5) SOLAR 
PHYSICS. USING VARIOUS POL AR I METERS , SCINTILLATORS. 
PROPORTIONAL COUNTERS, SPARK CHAMBERS, AND NEUTRON DETECTORS. 
(6) COMMUNICATIONS AND NAVIGATION. (7) EARTH OBSERVATIONS, 
INCLUDING MONITORING OVER LONG PERIODS OF TIME OF THE PHYSICAL 
STATE ANO DYNAMIC BEHAVIOR OF THE EARTH'S LANO SURFACE 
FEATURES AS WELL AS THE OTHER ELEMENTS OF GLOBAL ENVIRONMENT 
(AIR, WATER. ANO ICE). (S). EARTH AND OCEAN PHYSICS. (9) 
MATERIALS PROCESSING AND SPACE MANUFACTURING. AND (10) SPACE 
TECHNOLOGY- APPROXIMATELY 445 LAUNCHES HAVE BEEN PROPOSED. TO 
COVER A PERIOD OF 12 YEARS. 

**************************** SPACELAB ************************* 

SPACECRAFT COMMON NAME- SPACELAB 
ALTERNATE NAMES- 
NSSDC ID- SPACLAB 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 11/00/80 SPACECRAFT WEIGHT- 14500. KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
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LAUNCH VEHICLE- SHUTTLE 


TO IA. OE JAGER 


SPONSORING COUNTRY/AGENCY | 

INTERNATIONAL ESRO I 

UNITED STATES NASA— ON SF 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- MIN INCLINATION- DEG 

PER I APSI S— KM ALT APOAPSIS- KM ALT 

SPACECRAFT PERSONNEL I PM=PROJECT MANAGER. PS=PROJECT SCIENTIST. - 
MG= PROGRAM MANAGER, SC=PROGRAM SCIENTIST) 
PM - H. STOEWER ...... ...... .ESRO-ESTEC 

NOOROWIJK. NETHERLANDS 

MG - J.P. CAUSSE ESRO-ESTEC 

NOQRDWI JK. NETHERLANDS 

MG - D.R. LORD . ...............NASA HEADQUARTERS 

WASHINGTON, DC 

SPACECRAFT BR I EF DESCR I PT ION 

SPACELAB WILL CONSIST OF MANNABLE PRESSURIZED LABORATORY 
MODULES AND UNPRESSUR IZEO INSTRUMENT PLATFORMS (PALLETS) 
SUITABLE FOR CONDUCTING RESEARCH AND APPLICATION ACTIVITIES ON 
SPACE SHUTTLE (NASA) SORTIE MISSIONS. THE MODULE AND THE 
PALLET. EITHER SEPARATELY OR TOGETHER. V ILL BE TRANSPORTED TO 
AND FROM EARTH ORBIT IN THE SPACE SHUTTLE ORBITER PAYLOAD BAY 
AND KILL REMAIN ATTACHED TO. AND SUPPORTED BY. THE ORBITER 
THROUGHOUT EACH MISSION. SPACELAB WILL BE OESIGNED FOR AN 
OPERATIONAL LIFETIME OF 50 MISSIONS. EACH OF 7 DAYS DURATION 
AFTER GROUND REFURBISHMENT. NON- ASTRON AUT SCIENTISTS AND 
ENGINEERS (AVERAGE CREW SIZE WILL BE FOUR SCIENTISTS IN 
ADDITION TO THE TWO CREWMEN OPERATING THE SPACE SHUTTLE) WILL 
BE ON THE FLIGHT TO CONTROL EXPERIMENTS AND SUBSYSTEMS AND 
BRING BACK THEIR DATA. THE SPACELAB CREW WILL RIDE IN THE 
ORBITER DURING ASCENT AND DESCENT ANO WILL USE THESE 
FACILITIES FOR EATING. SLEEPING. AND PERSONAL HYGIENE. 
SPACELAB WILL BE THE WORKING BASE. AND THE USE (FOR THE FIRST 
TIME IN SPACE WORK) OF A SEA-LEVEL OXYGEN/NITROGEN ATMOSPHERE 
WILL MEAN THAT THE SPACELAB CREW WILL HAVE AN EARTH-TYPE 
ENVIRONMENT (EXCEPT FOR ZERO-G) IN THEIR LABORATORY. SEE 
E SRO/ELOO BULLETIN. AUGUST 1973. FOR FURTHER INFORMATION. 

****************** *44% ••**«* td IA **************************** 

SPACECRAFT COMMON NAME- TD IA 
ALTERNATE NAMES- PL-72 1£. TO I 
0 5879 

NSSDC ID- 72-01AA 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/14/73. 

LAUNCH DATE- 03/12/72 SPACECRAFT WEIGHT- 472. KG 

LAUNCH SITE- VANDENBERG AFB. UNITED STATES 
LAUNCH VEHICLE- TA DELTA 

SPONSORING COUNTRY /AGENCY 

INTERNATIONAL ESRO 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 03/12/72 

ORBIT PERIOD- 95.291 MIN INCLINATION- 97.555 DEG 

PER I APSI S— 523.43 KM ALT APOAPSIS- 541.9 KM ALT 

RECENT ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 12/28/73 

ORBIT PERIOD- 95.177 MIN INCLINATION- 97.5677 DEG 

PERI APSIS- 525. KM ALT APOAPSIS- 532. KM ALT 

SPACECRAFT PERSONNEL ( PM=PROJECT MANAGER. PS=PROjECT SCIENTIST. 

M G= PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - T.I. CURL ESRO-ESTEC 

NOOROWIJK. NETHERLANDS 

PM - R . J • GOSS .NASA-GSFC 

GREENBELT. MD 

PS - J. VON VOCHEL ESRO-ESTEC 

NOOROWIJK. NETHERLANDS 
SC - NONE ASSIGNED .......UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

THE TD— 1 SPACECRAFT WAS ESSENTIALLY COMPOSED OF TWO 
BOXES. THE UPPER BOX CONTAINED THE EXPERIMENTS AND THE LOWER 
BDX CONTAINED THE SPACECRAFT EQUIPMENT. THE EXPERIMENT 

COMPARTMENT WAS BUILT AROUND TWO LARGE TELESCOPES (26 AND 30 
CM IN 01 AM) AND A SPARK CHAMBER. THE SPACECRAFT WAS SOLAR 
POWERED. AND DURING THE SUNLIT PHASE OF ITS ORBIT WAS ATTITUDE 
CONTROLLED TO ABOUT 1 M I N OF ARC. ONE AXIS WAS POINTED TO 

WITHIN ONE ARC-HIN OF THE SUN. AND ANOTHER AXIS LAY WITHIN 0.5 

DEG OF THE PLANE OF T HE SUN, EARTH, AND SPACECRAFT ( I .E. , THE 
SPACECRAFT Z AXIS ALWAYS POINTED TOWARDS THE EARTH). BOTH TAPE 
RECORDERS FAILED WITHIN TWO MONTHS OF LAUNCH. CAUSING DATA 
RECOVERY TO DROP FROM 95 PER CENT TO LESS THAN 2S PERCENT. (N 
OCTOBER 1972. THE SPACECRAFT WAS PLACED IN HIBERNATION FOR 
ABOUT FOUR MONTHS SINCE IT COULD NOT WITHSTAND, FOR ANY 
LENGTH, PERIODS OF SPACECRAFT NIGHT WHILE IN ACTIVE USE. IN 
FEBRUARY 1973 THE SPACECRAFT WAS SUCCESSFULLY REACTIVATED AND 
REAL-TIME TELEMETRY COVERAGE WAS INCREASED TO ABOUT 70 
PERCENT. THE COSMIC X-RAY SPECTROMETER EXPERIMENT (S-77) 
CAUSED ABNORMAL READOUTS IN THE HOUSEKEEPING TELEMETRY 
CHANNELS. AND HENCE WAS NOT OPERATED UNTIL JULY, 1973. 


EXPERIMENT NAME- SOLAR X-RAY MONITOR 
NSSDC ID- 72-0I4A-06 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/14/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OISC IPLINECS)- SOLAR PHYSICS 

EXPERIMENT PERSONNEL ( P l =PR I NC I PAL INVESTIGATOR. Tl=T£AM LEAOER 
OI = OTHER INVESTIGATOR. TM=TE A M MEMBER) 

PI - C. DE JAGER OF UTRECHT 

UTRECHT, NETHERLANDS 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT OBSERVED HARO X RAYS EMITTED BY THE SUN, 
DIVIOING PULSES OBTAINED FROM A CESIUM IODIDE (CSI) CRYSTAL 
INTO 12 LOGARITHMICALLY EQUISPACED ENERGY INTERVALS BETWEEN 24 
AND 900 KEV. THE EXPERIMENT TOOK ADVANTAGE OF THE CONTINUOUS 
SUN POINTING. A TIME RESOLUTION OF 1.2 SEC WAS ACHIEVED FOR 
THE FOUR CHANNELS BETWEEN 24 ANO 90 KEV. THE RESOLUTION WAS 
4.8 SEC FOR THE OTHER CHANNELS. 

TD I A* KAMPERMAN 

EXPERIMENT NAME- UV STELLAR SPECTROMETER 
NSSDC ID- 72—0 1 4 A— 0 2 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/14/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINEI S>- ASTRONOMY 

EXPERIMENT PERSONNEL ( PI =PR INC IPAL INVESTIGATOR. TL=TEAM LEAOER 
OI=OTHER INVESTI GATOR . T M=TE AM MEMBER) 

PI - T. KAMPERMAN ..SPACE RESEARCH LAB 

UTRECHT, NETHERLANDS 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF A CASSEGRAIN TELESCOPE 
(PRIMARY MIRROR 26 CM IN DIAM) AND A GRATING SPECTROMETER 
WHICH OPERATED IN THREE PASSBANOS' (2260 TO 2155 A, 2495 TO 
2590 A. ANO 2775 TO 2865 A>. WHEN A STAR OF SUFFICIENT 

BRIGHTNESS APPEARED IN THE TELESCOPE. THE TELESCOPE LOCKED 
ONTO IT WITH A SELF-CONTAINED GUIDANCE SYSTEM AND THEN SCANNED 
THREE 100-A PASS9ANDS IN 0.5 A INCREMENTS WITH AN OVERALL 
ACCURACY OF 1 A AND SPECTRAL RESOLUTION OF 1.8 A. 

TD IA, LABEVRIE 

EXPERIMENT NAME- SPECTROMETRY OF PR t MAR Y CHARGED 
PARTICLES 

NSSDC ID- 72—0 1 4 A-0 3 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/14/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPLINE1S)- COSMIC RAYS PARTICLES AND FIELDS 

EXPERIMENT PERSONNEL ( P I =PR l NC I PAL INVESTIGATOR, TL = TE AM LEADER 
01 = OTHER INVESTIGATOR. TM = TE AM MEMBER) 

PI - J. LABEYRIE CENS 

SACLAY. FRANCE 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT MEASURED THE CHARGE SPECTRUM OF PRIMARY 
COSMIC RAYS BY USING A CHARGEO PARTICLE TELESCOPE AND 
COINCIDENCE TECHNIQUES. THE TELESCOPE WAS MOUNTEO ALONG THE 
MAIN AXIS OF THE SATELLITE, WHICH WAS ALWAYS POINTED TOWARD 
.THE CENTER OF THE SUN. 

TD I A, LABEYRIE 

EXPERIMENT NAME- SPECTROMETRY OF EXTRATERRESTRIAL X RAYS 
NSSDC ID- 72—0 1 4A— 04 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 07/02/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE(S)- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL ( P I =PR INC I PAL INVESTIGATOR, TL= TE AM LEADER 
0 I =0THER INVESTIGATOR. TM=T£ A M MEMBER) 

PI - J. LABEYRIE CENS 

SACLAY, FRANCE 

EXPERIMENT BRIEF DESCRIPTION 

A 100-SQ-CM PROPORTIONAL COUNTER WAS USED TO MEASURE THE 
SPECTRA OF COSMIC X-RAY SOURCES IN 10 CHANNELS BETWEEN 3 AND 
30 KEV. THE PROPORTIONAL COUNTER WAS LOCATED BEHIND A CROSSED 
PAIR OF SLOT COLLIMATORS WHICH TOGETHER YIELDEO A 5- BY 1 -DEG 
FIELD OF VIEW. THE PROPORTIONAL COUNTER HAD A 0.5-MM BERYLLIUM 
WINDOW AND A XENON FILLER GAS. IT WAS CONSTRUCTED IN TWO 
PARTS. WHICH WERE THEN ANT I CO I NC l DENCED TO REMOVE THE 

BACKGROUND DUE TO COSMIC-RAY PARTICLES. DUE TO OPERATIONAL 
DIFFICULTIES, THIS EXPERIMENT WAS TURNED OFF SOON AFTER IT WAS 
TURNED ON, AND WAS NOT TURNED ON AGAIN UNTIL JULY 2. 1973. 
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TO IA. labeypie 


EXPERIMENT NAME- GAMMA-RAY MEASUREMENT 
NSSDC ID- 72—0 1 AA- 07 

LAST REPORTED STATE- LAUNCHEO AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/14/73* 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPL INE( S>- GAMMA-RAY ASTRONOMY 

EXPERIMENT PERSONNEL I P l=PR I NC IPAL INVESTIGATOR, TL=TEAM LEADER 
O I = OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - J. LABEYRIE ........... .CENS 

SACLAY, FRANCE 

EXPERIMENT BRIEF DESCRIPTION 

AN OPTICAL SPARK CHAMBER WITH COUNTERS ANO A VIOICON 
SYSTEM WAS USED TO MEASURE GAMMA. RAYS IN THE 70- TO 300-MEV 
ENERGY RANGE* THE SENSITIVE ARE A . OF THE OETECTOR WAS 200 SO 
CM, ANO THE EFFICIENCY FOP GAMMA RAYS WAS 16 PERCENT. ALL OF 
THE SKY WAS SCANNEO IN 6 MONTHS WITH A SENSITIVITY CAPABLE OF 
DETECTING A FLUX OF GREATER THAN 16-6 PHOTONS/SQ CM-SEC. 

TO 1A. MON FILS -- 

EXPERIMENT NAME- STELLAR UV RADIATION EXPERIMENT 

NSSOC ID- 72-014A-01 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/14/73* 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISCIPLINE! SI- ASTRONOMY 

EXPERIMENT PERSONNEL < P I=PR INC I PAL INVESTIGATOR, TL=TE AM LEADER 
Ot=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - A,G. MONFILS ....... OF LIEGE 

LIEGE, BELGIUM 

01 - C. JAMAR OF LIEGE 

LIEGE* BELGIUM 

QI - P.3. BARKER .RUTHERFORD LAB 

CHILTON, DIDCOT, BERKSHIRE. ENGLAND 

OP - R. WILSON COLLEGE LONDON 

LONDON, ENGLAND 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONS I 5TE0 OF A 1.4-M TELESCOPE WITH A 

SPECTROMETER BOX ATTACHED TO IT, AN OFF-AXIS PARABOLOID MIRROR 
(F/3.S, DIAM 275 MM) REFLECTED STARLIGHT ONTO A SYSTEM OF TWO 
SLITS SITUATED. IN THE PRIME FOCAL PLANE. ONE OF THE TWO SLITS 
FED THE STELLAR LIGHT .INTO A SINGLE PHOTOMETRIC CHANNEL WITH A 
FILTER LIMITING THE PASSBAND TO 400 A CENTERED AT 2750 A. THE 
OTHER SLIT WAS MUCH W IOER (11.9 X 17 ARC— MI N ) #■ ANO LED INTO 
THE THREE-CHANNEL GRATING SPECTROMETER. ONCE PER ORBIT, THE 
TELESCOPE. ALIGNED ALONG THE Z AXIS* SCANNEO A GREAT CIRCLE OF 
THE SKY. BECAUSE OF THIS MOTION ACROSS THE SKY. THE PRIMARY 
IMAGE OF A CERTAIN STAR ENTERING THE TELESCOPE'S FIELD OF VIEW 
MOVED ACROSS THE ' PHOTOMETER AND SPECTROPHOTOMETER SLOTS. WHILE 
THE STAR IMAGE TRAVERSED THE WIDE SPECTROPHOTOMETER SLOT, ITS 
CORRESPONDING SPECTRUM MOVED IN THE FOCAL PLANE OF THE 
SPECTROGRAPH ACROSS THE THREE EXIT SLITS. BEHIND WHICH THERE 
WERE THREE PULSE-COUNTING PHOTOMULTIPLIERS. BY EMPLOYING THE 
SCANNING MOTION OF THE SATELLITE. A SPECTRUM SCANNING ACTION 
WAS ACHIEVED WITHOUT THE NEED FOR MOVING PARTS. THE THREE EXIT 
SLITS OF THE SPECTROPHOTOMETER WERE FIXED AT THE FOLLOWING 
WAVELENGTHS — 1350 TO 1760 A, 1760 TO 2160 A AND 2150 TO 2550 
A. THE WAVELENGTH REGION FROM 1350 TO 2550 A WAS FULLY COVERED 
BY THE THREE CHANNELS IN 3.3 SEC, YIELDING A TOTAL OF ABOUT 60 
DATA POINTS. IN EACH CHANNEL THE SPECTRUM WAS SCANNEO AT 
19.4-A INTERVALS. THE EFFECTIVE PASSBAND DURING EACH 
INTEGRATION INTERVAL HAVING A FULL-WIDTH HALF-MAXIMUM OF 35 TO 
40 A. JUST BEFORE THE TELESCOPE WAS INTEGRATED INTO THE 
SATELLITE. THE INSTRUMENT WAS EXTENSIVELY CALIBRATED IN ORDER 
TO ACHIEVE AN ABSOLUTE PHOTOMETRIC ACCURACY BETWEEN 10 AND 20 
PERCENT, A RELATIVE PHOTOMETRIC ACCURACY WITHIN 10 PERCENT ANO 
A WAVELENGTH CALIBRATION ACCURATE TO A FEW ANGSTROMS. THIS 
EXPERIMENT WAS TO DETECT 20,000 STARS, OF WHICH 6000 SHOULO 
HAVE GIVEN USEFUL UV SPECTRA. IT WAS ABLE TO MEASURE STARS OF 
MAGNITUDE 10.5. TWO MAJOR OBJECTIVES WERE THE STUDY OF 
INTERSTELLAR EXTINCTION AND THE PREPARATION OF A UV STAR 
CATALOG. 

TO IA, OCCHIAL INI 

EXPERIMENT NAME- SOLAR GAMMA RAYS IN THE 50- TO 500-MEV 
FNERGY RANGE 

NSSDC ID- 72-01 4A-05 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/14/73. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 

DISC IPLINEf SI- GAMMA-RAY ASTRONOMY SOLAR PHYSICS 

EXPERIMENT PERSONNEL ( P I=PR INC IPAL INVESTIGATOR, TL=TE AM LEADER 
Ot = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

pi - G. OCCHIALINI OF MILAN 

MILAN, ITALY 

EXPERIMENT BRIEF DESCRIPTION 

A COMBINATION OF SCINTILLATORS AND PHOTOMULTIPLIERS WERE 
USED TO DETECT SOLAR GAMMA RAYS (PHOTON ENERGY ,LT. 50 AND 
,GT. 500 MEV) WHILE DISCRIMINATING AGAINST CHARGEO PARTICLES. 


A DIRECTIONAL ACCURACY OF A FEW OEG WAS ACHIEVED. THE 
EFFECTIVE AREA OF 1 00 SQ CM ALLOWED A BACKGROUND OF IE-5 
PHOTONS/SQ CM-SEC TO BE 08 T A INEO WHILE THE DYNAMIC RANGE 
ALLOWED FLUXES UP TO IE-2 TO BE MEASURED DURING SOLAR FLARES. 

ft*************************** UK 5 ***************************** 

SPACECRAFT COMMON NAME- UK 5 

ALTERNATE NAMES- UNITED KINGDOM S. PL-732B 
NSSDC ID- 74-077A 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/1S/74. 

LAUNCH DATE- 10/15/74 SPACECRAFT WEIGHT- 135. KG 

LAUNCH SITE- SAN MARCO PLATFORM. OFF COAST OF KENYA 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/AGENCY 

UNITED KINGCCM SRC 

UNITED STATES NASA-OSS 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH OATE- / / 

ORBIT PERIOD- 95.3 MIN INCLINATION- 2.87S DEG 

PER I APS IS— 512.93 KM ALT APOAPSI S- 557.23 KM ALT 

RECENT ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH OATE- / / 

ORBIT PERIOD- 95.3 MIN INCLINATION- 2.375 OEG 

PER I APS I S— 512.93 KM ALT APOAPSIS- 557.23 KM ALT 

SPACECRAFT PERSONNEL CPM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - H.L . EAKEP NASA-GSFC 

GREENBELT, MD 

PS - S.S. HOLT NASA-GSFC 

GREENBELT. MD 

MG - J.R. HOLTZ ..NASA HEADQUARTERS 

WASHINGTON. DC 

SC - N.G. ROMAN NASA HEADQUARTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

THE U<-5 SPACECRAFT CARRIED SIX EXPERIMENTS THAT 
MEASURED THE SPECTRUM. POLAR I Z AT I ON . AND PULSAR FEATURES OF 
NON-SOLAP X-RAY SOURCES. THE SPACECRAFT WAS* SPIN STABILIZED, 
AND TWO EXPERIMENTS SCANNED THE SKY PERPENDICULAR TO THE SPIN 
AXIS WHILE FOUR EXPERIMENTS POINTED PARALLEL TO THE SPIN AXIS. 
DATA ARE STORED ON BOARD THE SPACECRAFT IN A CORE STORAGE AND 
DUMPED TO GROUND STATIONS ONCE PER ORBIT. 

— UK 5, BOYD 

EXPERIMENT NAME- 0.3- TO 30-KEV COSMIC X RAY WITH A 
ROTATION C OLL I MATOR 

NSSDC ID- 7 4—0 7 7 A— 0 1 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/18/74. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
D I SC I PL I N E ( S ) — X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL I PI =PR I NC I PAL INVESTIGATOR, TL=TE AM LEADER 
O I = O T HE R INVESTIGATOR, TM=TE AM MEMBER) 

PI - R.L.F.BOYD COLLEGE LONDON 

LONDON. ENGLAND 

OI - A.P. WILLMORE COLLEGE LONDON 

LONDON. ENGLAND 

OI - P.W. SANFORD COLLEGE LONDON 

LONDON * ENGLAND 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT COMBINED THE FUNCTION OF OBSERVING X 
RAYS IN DIFFERENT ENERGY RANGES WITH THAT OF STAR TRACKING. 
THE EXPERIMENT CONTAINS A ROTATION COLLIMATOR, UTILIZING THE 
SATELLITE SPIN, BEHIND WHICH THERE ARE THREE DETECTORS. THE 
FIELD OF VIEW IS A CONE WITH A SEMI-ANGLE OF 10 OEG TO 20 OEG, 
DEPENDING ON THE TYPE OF RADIATION VIEWED BY THE DIFFERENT 
DETECTORS. THE FIRST DETECTOR IS A VISIBLE LIGHT 
PHOTOMULTIPLIER WHICH ENABLES THE SPIN AXIS TO BE ACCURAT0.Y 
DETERMINED BY VIEWING THE BACKGROUND OF OPTICAL STARS. 
SECONDLY, THERE IS AN ARRAY OF CHANNEL ELECTRON MULTIPLIERS. 
WITH SELECTABLE FILTERS. COVERING THE WAVELENGTH RANGE 0.3 TO 
6 KEV. THIRD, THERE IS A GROUP OF PROPORTIONAL COUNTERS 
COVERING THE RANGE 2.5 TO 30 KEV. IT IS BELIEVEO THAT SOURCE 

POSITIONS COJLO BE DETERMINED TO WITHIN 2 ARC— M IN FOR BRIGHT 

SOURCES. 

UK 5. BOYD 

EXPERIMENT NAME- HIGH RESOLUTION SOURCE SPECTRA 
NSSDC ID- 74— 0 77 A— 03 

LAST REPORTED STATE- LAUNCHED ANO OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/31/74. 

OSS 0 I V I S I ON — PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE(S)- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL ( P I =PR INC I P AL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - R.L.F.BOYD ............ ....U COLLEGE LONOON 

LONDON, ENGLAND 
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01 - A.P. WlLLMORE .U COLLEGE LONDON 

LONDON, ENGLAND 

01 - P. W. SANFORD • ••••..•••• ..U COLLEGE LONDON 

LONDON. ENGLAND 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF A HIGH-RESOLUTION 
PROPORTIONAL COUNTER SPECTROMETER WITH A 128-CHANNEL PULSE 
HEIGHT ANALYZER AND RESPONDED TO PHOTONS IN THE 2- TO 30-KEV 
ENERGY RANGE. THE SPECTRA OF SOURCES WAS EXAMINED IN GREATER 
DETAIL THAN HAD BEEN PREVIOUSLY POSSIBLE. LINE EMISSION FOR 
CERTAIN ELEMENTS (E.G. IRON! COULD ALSO BE IDENTIFIED. THE 
DETECTOR VIEWED IN A DIRECTION PARALLEL TO THE SPIN AXIS AND, 
THEREFORE. CONTINUED TO OBSERVE THE SAME PIECE OF SKY FOR AS 
LONG AS THE POSITION OF THE SATELLITE SPIN AXIS REMAINED 
UNALTEREO. THE EXPERIMENT AXIS POINTED APPROX I MATEL Y TWO DEG 
OFF THE SPIN AXIS. SO, WHEN OBSERVING A SOURCE ALSO TWO DEG 
OFF THE SPIN AXIS. THE SOURCE PASSED IN AND OuT OF . THE FIELD 
OF VIEW DURING. EACH ROTATION. THIS PERMITTED THE BACKGROUND 
FLUX TO BE SAMPLED EVERY SPIN PERIOD, BY RECORDING THE 

spectral informatics in four sets of locations, each 

CORRESPONDING TO A QUADRANT OF THE SPIN CYCLE. THIS SHOULD 
HAVE OVERCOME THE LACK OF INFORMATION ON POSSIBLE FLUCTUATIONS 
IN THE BACKGROUND FLUX DURING AN ORBITS INTEGRATION. THE 
EXPERIMENT COULD ALSO HAVE SEEN OPERATED IN A MODE IN WHICH 
PERIODICITIES IN T^ RANGE TYPICAL OF PULSAR FREQUENCIES WERE 
DETECTEO. 

UK S. ELLIOT — : 

EXPERIMENT NAME- H I GH. ENERGY COSMIC X-RAY SPECTRA 
NSSDC 10- 74-077A-05 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD OATA ACQUISITION RATE SINCE 10/18/74. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
OISCIPL INECS)- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL I P I=PR I NCI PAL INVESTIGATOR, TL=TEAM LEADER 
O I = O T HE R INVESTIGATOR. TM= TEAM MEMBER) 

PI - H. ELLIOT ...IMPERIAL COLLEGE 

LONOON, ENGLAND 

01 - J.J. OUENBY ......IMPERIAL COLLEGE 

LONDON, ENGLAND 

□ I - A.R. ENGEL. ...IMPERIAL COLLEGE 

LONDON. ENGLAND 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO EXTEND THE SPECTRAL 

INFORMATION ON SELECTED X-RAY SOURCES IN THE ENERGY REGION 
ABOVE 20 KEV. MEASUREMENTS WERE POSSIBLE UP TO 2 MEV, 
ALTHOUGH THE EFFICIENCY OF THE DETECTOR FELL STEEPLY AT THIS 
ENERGY. THE DETECTOR AXIS WAS INCLINEO A FEW DEG WITH RESPECT 
TO THE SATELLITE SPIN AXIS SO THAT IS CONED AS THE SATELLITE 
SPUN. THE COUNTING RATE RESULTING FROM A POINT SOURCE A FEW 
DEG FROM THE SPIN AXIS WAS THUS MODULATED WITH THE SPIN 
PERIOD. THIS MODULATION WAS DETECTED BY DIVIDING THE SPIN 
CYCLE INTO FOUR SECTORS AND ANALYZING THE 0 I FFERENT COUNTING 
RATES IN EACH. IN THIS WAY, THE SOURCE INTENSITY COULD BE 
DETERMINED FROM THE AMPLITUDE OF THE MODULATION. FOR PULSAR 
OBSERVATIONS, A LARGE ENERGY WINDOW AT THE LOWER END OF THE 
DETECTOR RANGE WAS USED. THE OBSERVATIONS IN THIS ENERGY 
REGION WERE ANALYZED FOR A PULSAR PERIODICITY IN A SPECIAL 
SYSTEM WHICH WAS PART OF THE SPACECRAFT HANDLING ELECTRONICS. 

UK 5, HOLT 

EXPERIMENT NAME- ALL -SKY MONITOR 

NSSDC ID- 74 —077 A— Oft . 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/18/74. 

DSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINEC S )- X-RAY ASTRONOMY 


OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINE I SI- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL ( P I=PR INC I PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - K.A. POUNDS OF LEICESTER 

LEICESTER, ENGLAND 

□ I - B . A • COOKE OF LEICESTER 

LEICESTER. ENGLAND 

OI - D.J. ADAMS OF LEICESTER 

LEICESTER, ENGLAND 

OI - R.E. GRIFFITHS ...U OF LEICESTER 

LEICESTER. ENGLANO 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF A LARGE-AREA PROPORTIONAL 
COUNTER ARRANGED TO VIEW IN A DIRECTION PERPENDICULAR TO THE 
SATELLITE SPIN AXIS. THE SATELLITE ROTATION, THEREFORE. 
ALLOWED A SCAN OF A 360-DEG BAND OF THE SKY. WHEN THE 
SATELLITE SPIN AXIS WAS ARRANGED TO POINT AT A GALACTIC POLE. 
THE WHOLE OF THE MILKY WAY COULO BE SCANNED AT ONCE. THE 

EXPERIMENT COVERED THE PHOTON ENERGY RANGE 1.5 TO 20 KEV AND 

EFFECTED A H IGH- SENSl T I V I TY SURVEY. OBTAINING SOURCE 
LOCATIONS, INTENSITY, AND SPECTRA, A NUMBER OF DIFFERENT 
MODES OF OPERATION WAS USEO IN WHICH THE AVAILABLE STORAGE 
SPACE IN THE CORE STORE OBTAINED SPATIAL INFORMATION AT THE 
EXPENSE OF SPECTRAL RESOLUTION OR CONVERSELY. THE SENSITIVITY 
OF THE EXPERIMENT ALLOWS THE DETECTION OF SOURCES OF THE ORDER 
OF 10 TO THE MINUS FOUR TIMES THE INTENSITY OF SCO XR-|. 
WITHIN The TIME OF ABOUT ONE DAY. THE ABILITY OF THE SURVEY 
INSTRUMENTS TO DETERMINE THE POSITIONS OF A SOURCE DEPENDS ON 
THE STRENGTH OF THE SOURCE AND THE NUMBER OF OTHER SOURCES IN 
A GIVEN PART OF THE SKY. A SOURCE OF 5 X 10 TO THE MINUS 
THREE TIMES THE STRENGTH OF SCO XR-I COULD BE LOCATEO WITH A 
PRECISION OF ABOUT |5 ARC— M IN . 

UK 5, POUNDS — — — 

EXPERIMENT NAME- POL AR IMETER/SPECTROMETER 
NSSDC ID- 74-077A-04 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION RATE SINCE 10/18/74. 

OSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS 
DISC IPLINEIS)- X-RAY ASTRONOMY 

EXPERIMENT PERSONNEL I P I =PR INC I PAL INVESTIGATOR. TL = TE AM LEADER 
OI=OTHER INVESTIGATOR, TM= TE A M MEMBER) 

PI - K.A. POUNDS U OF LEICESTER 

LEICESTER. ENGLAND 

OI - B.A. COOKE OF LEICESTER 

LEICESTER. ENGLAND 

OI - D.J. ADAMS OF LEICESTER 

LEICESTER. ENGLAND 

OI - R.E. GRIFFITHS OF LEICESTER 

LEICESTER. ENGLAND 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WAS A POLARI METER/SPECTR3ME TER OPERATING 
IN THE 2- TO 8— KEV RANGE. IT USES TWO LARGE PLANE CRYSTALS, 
LITHIUM HYORIOE AND GRAPHITE. IN A BRAGG SPECTROMETER WITH A 
HONEYCOMB COLLIMATOR. IT IS MOUNTED TO VIEW ALONG THE 

SATELLITE SPIN AXIS AND EXAMINE THE RADIATION OF INDIVIDUAL 
X-RAY SOURCES FOR POSSIBLE POLARIZATION AND/OR THE EXISTENCE 
OF LINE EMISSIONS. IN A SOURCE OF THE BRIGHTNESS OF THE CRAB 
NEBULA, A POLARIZATION OF 2.5 PERCENT MAY BE DETECTED. THE 

EXPERIMENT ALSO CONDUCTED SEARCHES F OR PULSAR ACTIVITY. THE 

NATURE OF THE EXPERIMENT MADE IT POSSIBLE TO EXAMINE THE 

POLARIZATION OF THE PULSAR ITSELF BY LOOKING FOR DIFFERENT 
PULSAR BEHAVIOR IN THE SEPARATE POLARIZATION COMPONENTS. 

**************************** VIKING-A LANDER ****************** 

SPACECRAFT COMMON NAME- VIKING-A LANDER 
ALTERNATE NAMES- VIKNG-A 
NSSDC ID- V I KG— AL 


EXPERIMENT PERSONNEL ( P I=PR I NC I PAL INVESTIGATOR. TL=TE AM LEAOER 
0 1= OTHER INVESTIGATOR. TM=TE AM MEMBER) 


PI - S.S. HOLT . N ASA— GSFC 

GREENBELT. MO 

OI - E« A. BOLDT ............... NASA-GSFC 

GREENBELT. MO 

OI - P.J. SERLEMITSOS NASA-GSFC 

GREENBELT, MD 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT SCANNED THE X-RAY EMISSION FROM THE 
ENTIRE CELESTIAL SPHERE AT ALL TIMES. THEREBY COVERING THE 
LARGE AREAS THAT LAY OUTSIDE THE FIELD OF VIEW OF OTHER 
ON-BOARD EXPERIMENTS. IT WAS A VALUABLE AID IN PROGRAMMING 

SATELLITE MANEUVERS SO THAT TRANSIENT EVENTS IN THE X-RAY SKY. 
SUCH AS NEARBY NOVAE AND X-RAY FLARES. COULO BE RAPIOLY MADE 
AVAILABLE FOR STUDY. WITH GREATER RESOLUTION BY THE OTHER 
EXPERIMENTS. 

UK 5. POUNDS 

EXPERIMENT NAME- 2- TO 10-KEV SKY SURVEY 
NSSDC ID- 74-077A-02 

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY 

AT THE STANDARD DATA ACQUISITION PATE SINCE 10/18/74. 


LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 3 QTR 75 SPACECRAFT WEIGHT- S98. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- TITAN-CENT 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSS 

SPACECRAFT PERSONNEL <PM=PROJECT MANAGER. PS=PROJECT SCIENTIST, 
MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 
PM - J.S. MARTIN* JR. ......... NASA-L ARC 

HAMPTON. VA 

PS - G.A. SOFFEN NASA-LARC 

HAMPTON, VA 

MG - W. JAKOBOWSKI ......... .NASA HEADQUARTERS 

WASHINGTON, DC 

SC - L.G. GOFF NASA HEADQUARTERS 

WASHINGTON, DC 

SPACECRAFT BRIEF DESCRIPTION 

THIS SPACECRAFT WILL BE THE LANDING VEHICLE FOR THE 
TWO-PART SPACECRAFT MISSION. IT WILL SOFT-LAND ON THE MARTIAN 
SURFACE SOMEWHERE IN THE L AT I TUOE RANGE PLUS OR MINUS 30 DEG 
(PREDETERMINED FROM THE ORB l TER VEHICLE EXPERIMENTS OESIGNED 
TO CHOOSE A LANDING SPOT). THE LIFETIME OF THE LANDER IS 
DESIGNED TO BE AT LEAST 90 DAYS AFTER LANDING. THE PRIME 
LANDING AREA WILL BE SELECTED FROM A LOW— AL T I TUDE REGION, WITH 
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A SECONDARY AREA ALSO PRESELECTED IN LOW-ALTITUDE REGIONS. IF 
THE PRIMARY SITE PROVES To BE UNSATISFACTORY, THE SECONDARY 
AREA WILL BE- EXAMINED FOR SELECTION. THE ORBITER WILL HAVE THE 
CAPABILITY OF BEING MADE SYNCHRONOUS WITH THE LANDER TO 
PROVIDE FOR DAILY RELAY A N D LANDING SITE OBSERVATION FOR 90 
DAYS. IT WILL ALSO BE CAPABLE OF OBTAINING DATA FOR THE 
SELECTION OF LANDING SITES FOR FUTURE MISSIONS. THE LANDER 
VEHICLE WILL CONTAIN THE MAJORITY OF EXPERIMENTS TO BE 
CONDUCTED ON MARS- THE LANDER WILL HAVE A 70-W POWER 
CAPACITY. THE SCIENTIFIC PAYLOAD FOR THE LANDER WILL WEIGH 
APPROXIMATELY 91 KG (200 LBS). 

VIKING- A LANDER. ANDERSON 

EXPERIMENT NAME- SEISMOLOGY 

NSSOC ID- VIKG-AL-OQ 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINE! S>- PLANETOLOGY 

EXPERIMENT PERSONNEL C P!=PR INC IPAL INVESTIGATOR. TL=TEAM LEADER 
Ot -OTHER INVESTIGATOR. TfcTEAX MEMBER) 

PI - O.L. ANDERSON •••••.••.« ..CALIF INST OF TECH 

PASADENA. CA 

01 - F. PRESS ......MASS INST OF TECH 

CAMSRIOGE. MA 

OI - M.N. T OK S OZ .... .....MASS INST OF TECH 

CAMBRIDGE. Ma 

01 - G. SUTTON ••...••••....•U OF HAWAII 

HONOLULU. HI 

01 - R.L. KOVACH •••••••••«... .STANFORD U 

STANFORD. CA 

OI - G.V. LATHAM .....U OF TEXAS. GALVESTON 

GALVESTON. TX 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THE SEISMOLOGY INVESTIGATION WILL BE TO 
DETERMINE THE SEISMIC BACKGROUND ANO EVENT ACTIVITY OF MARS. 
THREE PERPENDICULAR COMPONENTS OF GROUND MOTION WILL BE 
MEASURED OVER AS BROAD A FREQUENCY RANGE AS PRACTICAL (MAXIMUM 
EMPHASIS OVER THE BAND 0.4. TO 4 HZ). THE RESOLUTION WILL BE 
50 MILLIMICRONS OR LESS OF GROUND DISPLACEMENT AT I HZ, WITH 
AN ACCURACY SUCH THAT' TRUE GROUND MOTION AMPLITUDE CAN BE 
RECOVERED TO PLUS OR MINUS 10 PERCENT OR BETTER. DYNAMIC 
RANGE MAY BE INCREASED BY NARROWBAND FILTERING OF THE SEISMIC 
DATA AT THREE FREQUENCIES. THE SEISMOMETER WILL BE MOUNTED IN 
THE EQUIPMENT AREA OF THE LANDER. THE ORIENTATION OF THE 
SENSOR WILL BE KNOWN To WITHIN 15 DEG IN AZIMUTH AND 5 DEG IN 
ELEVATION. TR ANSM I SS I B I L I T Y OF THE LANDER SHOULD BE GREATER 
THAN 0.0 FOR FREQUENCIES LESS THAN 10 HZ. THE LANDER SHALL 
HAVE NO RESONANCES LESS THAN (O HZ WITH Q GREATER THAN TWO. 

VIKING-A' LANDER. B I EN ANN 

EXPERIMENT NAME- MOLECULAR ANALYSIS 

NSSOC ID- VIKG-AL-OA 

LAST REPORTEO STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPL INEIS)- PLANETARY ATMOSPHERES PLANETARY BIOLOGY 
PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR INCI PAL INVESTIGATOR. TL=TEAM LEADER 
0 1 = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - K. B I EM ANN .....MASS INST OF TECH 

CAMBRIDGE. MA 

OI - H.C. UREY • •• U OF CALIF, SAN DIEGO 

SAN DIEGO, CA 

OI - D.M. ANDERSON USA— CRREL 

HANOVER. NH 

OI - T. OWEN STATE U OF NEW YORK 

BUFFALO. NY 

OI - J. ORD »....U OF HOUSTON 

HOUSTON. TX 

OI -* L.E. ORGEL *....SALK INST BIOL STUDIES 

SAN DIEGO. CA 

OI - G.P. SHULMAN CASA LOMA COLLEGE 

P ACO IMA. CA 

OI - A.O.C.NIER OF MINNESOTA ’ 

MINNEAPOL IS. MN 

OI “ P» T OUL MIN. 3RO ........US GEOLOGICAL SURVEY 

WASHINGTON, DC 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF " THIS INVESTIGATION IS TO ANALYZE THE 
MARTIAN SURFACE FOR ITS ORGANIC CONTENT BY VAPORIZING MATERIAL 
ONTO A GAS CHROMATOGRAPHIC COLUMN WHICH WILL BE CONNECTED TO A 
FAST-SCANNING (10-SEC) MASS SPEC TPOMETER. THE HEATING WILL BE 
ACCOMPLISHED IN STEPS TO VAPORIZE THOSE MATERIALS PRESENT 
WHICH HAVE SUFFICIENT VAPOR PRESSURE. ANO ULTIMATELY TO 
DECOMPOSE PYROLYT ICALLY NONVOLATILE SUBSTANCES INTO VOLATILE 
DEGRADATION PRODUCTS FROM WHICH THE NATURE OF THE MATERIAL CAN 
THEN BE DEDUCED. TO ACCOMPLISH THE OBJECTIVES OF THIS 
INVESTIGATION, CERTAIN PRIMARY REQUIREMENTS MUST BE MET, THE 
SENSITIVITY -OF THE MASS SPECTROMETER SHOULD BE SUCH THAT A 
MASS SPECTRUM TAKEN OF A - SINGLE ORGANIC COMPOUND WHICH IS ONE 
PART IN TEN MILLION CO-1 P»M ) SHOWS PEAKS WHICH APE I PERCENT 
OF THE. BASE PEAK. THE MASS RANGE REQUIREO FOR ANALYSIS WILL 
BE AT LEAST 12 TO 200, WITH UNIT RESOLUTION OR BETTER. ThE 


RELATIVE DYNAMIC RANGE FOR EACH MASS SPECTRUM SHOULO BE 500 TO 
I. A CONTROLLED TEMPERATURE WILL BE REQUIRED FOR VAPORIZATION 
PYROLYSIS UP TO 500 DEG C. PROVISIONS WILL BE MADE TO ENSURE 
THAT THE EVOLUTION OF LARGE QUANTITIES OF GAS IAS MUCH AS 10 
PERCENT OF SAMPLE WEIGHT! OOES NOT IMPAIR THE FUNCTION- OF THE 
MASS SPECTROMETER. THIS IS TO BE ACCOMPLISHED BY VENTING THE 
EXCESS GAS BEFORE IT REACHES THE MASS SPECTROMETER. THREE 
DIFFERENT SAMPLES TAKEN AT SPECIFIED TIMES DURING THE FIRST 60 
DAYS OF THE MISSION (COVERING SEASONAL CHANGES) WILL BE 
STUDIED. THE ORGANIC INVESTIGATION WILL NOT BE INITIATED 
UNTIL AFTER THE OPERATION OF THE ATMOSPHERIC ANALYSES REQUIREO 
DURING THE FIRST THREE DAYS. ATMOSPHERIC ANALYSES WIlL BE 
CARRIED OUT PERIODICALLY THROUGHOUT THE MISSION. 

VIKING-A LANDER. HARGRAVES — • 

EXPERIMENT NAME- MAGNETIC PROPERTIES 

NSSOC ID- VI KG— AL— I 0 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISC IPL INE(S)- PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR INC I P AL INVESTIGATOR, TL=T£AM LEADER 
OI=OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - R • B « HARGRAVES ...........PRINCETON U 

PRINCETON, NJ 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT, WHICH WILL BE PART OF THE LANDER 
SECTION EXPERIMENTS. WILL MEASURE THE MAGNETIC PROPERTIES OF 
THE SURFACE PARTICLES ON MARS USING THREE MAGNET ARRAYS FOR 
SAMPLING. DATA RETURNED WILL BE IN THE FORM OF IMAGES OF THE 
MAGNETIC ARRAYS. 

VIKING-A LANDER. HESS — ————————— — - 

EXPERIMENT NAME- METEOROLOGY EXPERIMENT 

NSSDC ID- VIKG-AL— 07 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISC IPLINEIS)- PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( PI =PR INC I P AL INVESTIGATOR. TL=TEAM LEADER 
0!=0TMER INVESTIGATOR. TM=TEAM MEMBER) 

PI - S.L. HESS FLORIDA STATE U 

Tallahassee, fl 

OI - C.B. LEOVY U OF WASHINGTON 

SEATTLE. WA 

01 - R.M. HENRY ...NASA-LARC 

HAMPTON, VA 

OI - J.A. RYAN MCOONN ELL- DOUGLAS CORP 

REDONDO BEACH, CA 

OI - J.E. TILLMAN OF WASHINGTON 

SEATTLE. WA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL MEASURE THE METEOROLOGICAL 
ENVIRONMENT NEAR THE PLANETARY SURFACE AND OBTAIN INFORMATION 
ABOUT MOTION SYSTEMS OF VARIOUS SCALES. THE ELEMENTS TO BE 
DETERMINED ARE PRESSURE. TEMPERATURE. AND WIND VELOCITY AND 
DIRECTION OF THE MARTIAN ATMOSPHERE. DIURNAL ANO TEMPORAL 
VARIATIONS OF THE PARAMETERS WILL BE OF PARTICULAR IMPORTANCE. 
THE SAMPLING RATES AND DURATIONS FOR ANY ONE MARTIAN DAY ARE 
TO BE SELECTABLE BY GROUND COMMAND. ALL MEASUREMENTS ARE TO 
BE CONTINUED FOR THE LANOER LIFETIME. THE SENSORS WILL BE 
MOUNTED ON AN ERECT ABLE BOOM. 

VIKING-A LANDER. KLEIN 

EXPERIMENT NAME- BIOLOGY INVESTIGATION 

NSSDC ID- VIKG-AL-03 

LAST REPORTED STATE- APPROVEO 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INE(S>- PLANETARY BIOLOGY 

EXPERIMENT PERSONNEL ( P I =PR INC I P AL INVESTIGATOR. TL = TEAM LEAOER 
O I =OTHER INVESTIGATOR. TM=TE AM MEMBER) 

PI - H.P. KLEIN 

MOFFETT FIELD, CA 

OI - J. LEDERBERG STANFORD U 

STANFORD, CA 

OI - A. RICH ..... MASS INST OF TECH 

CAMBRl DGE . MA 

OI - N.H. HOROWITZ CALIF INST OF TECH 

PASADENA. CA 

OI - V.I. OYAMA 

MOFFETT FIELD, CA 

OI - G.V. LEVIN .BIOSPHERICS. INC 

ROCKVILLE. MD 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL BE COMPOSED OF THREE PARTS. IT 

WILL MEASURE — II) . THE PHOTOSYNTHETIC AND RESPIRATORY 

FIXATION OF CARBON DIOXIDE. (2) ThE CHANGES IN GAS COMPOSITION 

ABOVE A SURFACE SAMPLE IN CONTACT WITH A LIQUID MEOIUM, AND 
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131 THE CARBON DIOXIDE RELEASED FROM ADDEO LABELED ORGANIC 
COMPOUNDS. IT W ILL ATTEMPT TO DETERMINE THE PRESENCE OF LIFE 
ON MARS. THE CAPABILITY EXISTS TO STERILIZE A SAMPLE FOR 
CONTROL. 

VI K I NG- A LANDER. MICHAEL. JR. 

EXPERIMENT NAME- RADIO SCIENCE 

NSSDC ID- VIKG-AL-ll 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINE! SI- ASTRONOMY 

PLANETARY ATMOSPHERES 


IONOSPH. ♦ RADIO PHYSIC 
PLANETOLOGY 


EXPERIMENT PERSONNEL ( P I=PRINC1PAL INVESTIGATOR. TL=T£AM LEADER 
O X = OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - W.H. MICHAEL. JR. •••••••. NASA-LARC 

HAMPTON. VA 

01 - I. I. SHAPIRO ••••••••••••• MASS INST OF TECH 

CAMBRIDGE. MA 

O I - G. FJEL080 ............. NASA— JPL 

PASADENA. CA 

01 - J.G. OAVIES ••••••••. .....U OF MANCHESTER 

MANCHESTER. ENGLAND 

OI - O.L. CAIN • •••• — . ••••••••NASA-JPL 

PASADENA. CA 

OI - M.D. GROSS I ............ ..RAYTHEON COflP 

SUDBURY. MA 

OI - G.L • TYLER ..•••••••••••••STANFORD U 

STANFORO. CA 

OI r J« BRENKLE ........... ..NASA-JPL 

PASAOENA. CA 

OI - R.H. TDLSON ...•••••••••••NASA-LARC 

HAMPTON, VA 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT MILL UTILIZE THE • LANOER-TO-EARTH AND 

ORBITER-TO-EARTH S-BAnD COMMUNICATIONS LINK (INCLUDING RANGE 

AND RANGE-RATE CAPABILITIES!. THE LANDER-TO-ORBI TER UHF RELAY 

LINK. THE RADAR ALTIMETER. THE TERMINAL DESCENT LANDING RADAR. 

AND THE ORBITER-TO-EARTH X-BAND OOWNLINK. THE RESULTING DATA 

MILL BE USED TO DETERMINE THE MARTIAN GRAVITATIONAL FIELD. 

AXIS OF ROTATION. EPHEMERIS. FIGURE. ATMOSPHERE, STRUCTURE. 

IONOSPHERE. AND SURFACE PROPERTIES. IN AOOITIDN, THE DATA MILL 

BE USED TO DETERMINE THE LANDER LOCATION. TO STUDY RELATIVITY. 

TO STUDY THE INTERPLANETARY MEDIUM. AND, IF CONDITIONS PERMIT. 

TO STUDY THE SOLAR CORONA. 


V I< I NG— A LANDER.. MUTCH 

EXPERIMENT NAME- FACSIMILE CAMERA 


NSSDC 10- VIKG-AL-06 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISCI PL I NE I S I PLANETARY ATMOSPHERES . PLANETARY BIOLOGY 
PLANETOLOGY .. 


EXPERIMENT PERSONNEL ( 


PI - T. A . 


OI - C. . 
OI - A. B. 
OI - E.C. 
OI - A.T. 
OI - F.O. 
OI - E.C. 
OI - S. 


MUTCH •••• 
SAGAN .... 
BINDER ... 
M()RR I s • •• 
YOUNG •••• 
HOCK ..... 
L£V I NT HAL 
LlEBES. JR 


P I = PR I NC I PAL INVESTIGATOR. TL=T EAM LEADER • 
O I=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

BROUN U ... 

PROVIDENCE.- Rl 

CORNELL U 

ITHACA. NY 

...........PLANETARY SCIENCE INST 

TUCSON, AZ 

US GEOLOGICAL SURVEY 

FLAGSTAFF, AZ.. 

...TEXAS A*M U 

COLLEGE STATION. TX 
••••••••• . .NASA-LARC 

HAMPTON, VA ... 

......... ..STANFORD U 

STANFORD. CA 
• ••••••• ..STANFORD U 

STANFORD. CA 


EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THE IMAGING INVESTIGATION FRON .THE LANDER 
MILL BE TO VISUALLY CHARACTERIZE THE LANDING SITE, PROVIDING 
DATA WITH BIOLOGICAL. GEOLOGICAL. AND METEOROLOGICAL 

RELEVANCE. TMO CAM 0? AS WITH A, 0.04-DEG SCANNING RESOLUTION 
MILL BE REQUIRED. THE VERTICAL FIELD OF VIEM FOR EACH. CAMERA 
MILL BE 20 DEG. MlTH A CAPABILITY OF OBTAINING A COMPLETE 0- 
TO 360— DEG HORIZONTAL PANORAMA. VERTICAL POINTING By COMMAND 
FOR ANGULAR COVERAGE FROM 40 DEG ABOVE TO 60 OEG BELOW THE 
HORIZONTAL PLANE OF THE LANOER IN 10-DEG INCREMENTS MILL BE 
REQUIRED. AZIMUTH POINTING BY COMMAND MILL BE IN 2 .5— DEG 
INCREMENTS. THE CAMERAS MILL BE MOUNTED AT LEAST 1.3 M ABOVE 
THE MARTIAN SURFACE AND MUST BE CAPABLE OF VIEWING T WO 
FOOTPADS AND AT LEAST 90 PERCENT OF THE AREA ACCESSIBLE TO THE 
SURFACE SAMPLER- EACH CAMERA MUST BE CAPABLE OF OBTAINING 
VISUAL COLOR IMAGERY. PROVISION HAS BEEN MADE TO OPERATE IN IR 
SPECTRAL BANDS BETWEEN 0.8 AND 1.1 MICRONS. HORIZONTAL STEREO 
WITH A MINIMUM BASE CF 0.6 M MILL BE REQUIRED. 


V IKING-* LANDER. NIER 

EXPERIMENT NAME- ENTRY-ATMOSPHERIC STRUCTURE 

NSSDC ID- VI KG— AL— 02 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLlNEISI- PLANETARY ATMOSPHERES 


EXPERIMENT 
PI - A.O.t 
OI - M.8. 

01 - W.B. 
OI - N • V . 
OI - A. 


PERSONNEL 

:.nier ... 

MCELROY 
HANSON . 
SPENCER 
SE IFF .. 


(PI =PR I NC I PAL INVESTIGATOR. TL=TEAN LEADER 
01 = OTHE R INVESTIGATOR. TM=TE AM MEMBER) 

OF MINNESOTA 

MINNEAPOLIS. MN 
........... .HARVARD U 

CAMBRIDGE, MA 

OF TEXAS. OALLAS 

OALLAS. TX 

NASA-GSFC 

GREENBELT, MD ' 

.NASA— ARC 

MOFFETT FIELO. CA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNEO TO DETERMINE ThE PRESSURE. 
TEMPERATURE. AND DENSITY VARIATIONS WITH ALTITUDE IN THE LOWER 
MARTIAN ATMOSPHERE THROUGH MEASUREMENT OF ACCELERATION, 
PRESSURE. AND TEMPERATURE. THE ACCELEROMETER OF THE GUIDANCE 
AND CONTROL SYSTEM MILL BE USED FOR THE ATMOSPHERIC STRUCTURE 
INVEST IGAT ION. 


VI KING- A LANDER. NIER ——————— 

EXPERIMENT NAME- ENT RV-ATMO SPHER I C COMPOSITION 
NSSDC 10- V I KG— AL— I 2 


LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPLINE (S )- INTERPLANETARY PHYSICS PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVESTIGATOR, TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TMsTEAM MEMBER) 

PI - A • 0 . C .NIER OF MINNESOTA 

MINNEAPOLIS, MN 

OI N.M. SPENCER NASA-GSFC 

GREENBELT. MD 

OI - M.B. MCELROY HARVARD U 

CAMBRIDGE. MA 

OI - W.B. HANSON OF TEXAS. DALLAS 

DALLAS. TX 

OI - A. SE IFF NASA-ARC 

MOFFETT FIELD. CA 

EXPERIMENT BRIEF DESCRIPTION 

THE VIKING ENTRY-ATMOSPHERIC COMPOSITION EXPERIMENT IS 
OESIGNED TO PROVIDE THE COMPOSITION DATA (FQR BOTH NEUTRAL ANO 
CHARGED SPECIES) NEEDED TO DEFINE THE PRESENT PHYSICAL AND 
CHEMICAL STATE OF THE MARTIAN ATMOSPHERE. A DOUBLE-FOCUSING 
(ELECTROSTATIC AND MAGNETIC) MASS SPECTROMETER. MOUNTED IN AN 
OPENING IN THE AEROSHELL WITH ITS ELECTRON IMPACT OPEN ION 
SOURCE RECESSED BELOW THE SURFACE OF THE AEROSHELL, MILL BE 
USED TO MEASURE THE CONCENTRATIONS OF THE ATMOSPHERIC SPECIES 
THAT HAVE MASS-TO-CHARGE RATIOS FROM 1 TO 49. IT IS PLANNED 
THAT THE EXPERIMENT WILL OBTAIN ACCURATE ALTITUDE PROFILES OF 
ALL SPECIES. AND IN PARTICULAR FOR BOTH ATOMIC AND MOLECULAR 
OXYGEN. CARBON MONOXIDE. AND CARBON DIOXIDE. TMO COLLECTORS 
MILL BE USED , — ONE COVERING THE MASS RANGE FROM I TO 7 AMU 
ANO THE OTHER SIMULTANEOUSLY COVERING THE RANGE FROM 7 TO 49 
AMU. MASS SPECTRA MILL BE- OBTAINED BY SWEEPING THE ION 
ACCELERATION VOLTAGE ANO THE DEFLECTION VOLTAGE ACROSS THE 
ELECTROSTATIC PLATES. THE SWEEP PERIOD WILL BE APPROX I M ATELY 
FIVE SEC. AND A DYNAMIC RANGE OF TEN TO THE FIFTH POWER MILL 
BE PROVIDED WITHIN EACH SPECTRUM. AFTER CALIBRATION, THE 
INSTRUMENT MILL BE SEALED UNDER VACUUM AND OPENEO WHEN THE 
LANDER IS RELEASED FROM THE ORBITER. DURING ENTRY, THE LANDER 
MILL BE TRAVELING WITH ITS AXIS ORIENTEO ESSENTIALLY ALONG THE 
VELOCITY VECTOR. SO THE AMBIENT SPECIES MILL ENTER AT AN ANGLE 
NORMAL TO THE ENTRANCE PLANE. A RETARDING POTENTIAL ANALYZER 
(RPA) MILL MEASURE THE IONOSPHERIC PROPERTIES OVER 
APPROX I MAT EL Y THE SAME ALTITUDE RANGE AS THE MASS 

SPECTROMETER. ITS FRONT ENO MILL MATE TO THE AEROSHELL SO 

THAT THE ENTRANCE GRIO IS NEARLY FLUSH TO THE SURFACE. WHICH 
MILL BE MADE CONDUCTING IN' THE REGION OF THE RPA TO PROVIOE A 
GROUND PLANE. THE SPACE BETWEEN THE ENTRANCE AND COLLECTOR 
MILL BE ELECTRICALLY SEGMENTED BY FIVE GRIDS WHOSE POTENTIALS 
WILL DETERMINE THE ENERGY AND SIGN OF THE CHARGED PARTICLES 
THAT CAN REACH THE COLLECTOR. THE FIRST (ENTRANCE GRID). 
SECOND, ANO LAST GRID MILL BE GROUNDED TO THE SPACECRAFT. THE 
THIRD AND FOURTH GRIDS TOGETHER WILL COMPRISE THE RETARDING, 
GRID, AND THE FIFTH GRID. THE SUPPRESSOR GRID, WILL BE HELD AT 
A FIXEO POTENTIAL OPPOSITE IN SIGN TO THAT ON THE RETARDING. 
GRIO. THREE DIFFERENT LINEAR VOLTAGE RAMPS MILL BE APPLIED IN 
SUCCESSION TO fHE RETARDING GRID. ONE RAMP MILL COVER THE 
VOLTAGE RANGE FROM - 75 TO 0 V (IN ABOUT I SEC). USED TO 

MEASURE SQ. AR MIND ELECTRONS AND IONOSPHERIC PHOTOELECTRONS. 

ANOTHER WILL COVER FROM -1.5 TO 0 V (IN ABOUT ONE SEC). AND 

MEASURE ELECTRON TEMPERATURES IN THE IONOSPHERE. THE LAST 
RAMP MILL COVER FROM 1 S TO 0 V (IN ABOUT 2 SEC). AND PROVIDE 
ION TEMPERATURES AND ION CONCENTRATION OATA. WHEN THE LANDER 
IS ALIGNED WITH ITS AXIS ALONG THE VELOCITY VECTOR, LOW-ENERGY 
PLASMA MILL ENTER THE RPA AT AN ANGLE NEARLY NORMAL TO THE 
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APERTURE GRIO. EACH PARAMETER WILL BE EVALUATED APPROX I MATELY 
EVERY A KM IN ALTITUDE. A SMALL DISTANCE COMPARED TO THE 
ANTICIPATED SCALE HEIGHTS. MORE EXPERIMENT DETAIL CAN BE 
FOUND IN 'ENTRY SCIENCE EXPERIMENT FOR VIKInG 197S, • BY *. 0. 
C. NlcR. ET AL.* ICARUS. VOL. 16. pp. 74. 1972. 

V 1 < I NG-A LANOER. SHORT HILL 

EXPERIMENT NAME- PHYSICAL PROPERTIES INVESTIGATION 

NSSDC ID- VlKG-AL-01 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISC IPL IN£( S)- PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR I NC I PAL INVEST IGATQR, Tl=TEAM LEADER 
OI = OTHER INVESTIGATOR. T M= TEAM MEMBER) 

PI - R.W. SHORTMILL U OF UTAH 

SALT LAKE CITY. uT 

01 - R.E. HUTTON TRW SYSTEMS GROUP 

REDONDO BEACH. CA 

01 - H.J. MOORE, 2ND US GEOLOGICAL SURVEY 

MENLO PARK. CA 

01 - R.F. SCOTT CALIF INST OF TECH 

PASADENA. CA 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THE PHYSICAL PROPERTIES EXPERIMENT 
INVESTIGATION WILL BE TO DETERMINE THE PHYSICAL PROPERTIES OF 
THE MARTIAN SURFACE AND ENVIRONMENT AT THE 'LANDING SITE. 
PRIMARILY USING ENGINEERING MEASUREMENTS AND SCIENTIFIC 
INSTRUMENTS REQUIRED TO MEET OTHER MISSION OBJECTIVES. IN 
PARTICULAR, IT WILL ATTEMPT TO DETERMINE SUCH PROPERTIES AS 
BULK DENSITY. BEARING STRENGTH. ANGLE OF REPOSE. COHESION, 
ANGLE OF INTERNAL FRICTION, PARTICLE CHARACTERISTICS. THERMAL 
PARAMETERS. EBLlAN TRANSPORT ABILITY « TOPOGRAPHY, AND CERTAIN 
ENVIRONMENTAL PROPERTIES SUCH AS WIND, TEMPERATURE, AND SOLAR 
FLUx LEVELS. MAXIMUM USE WILL BE MAOE OF HARDWARE AND 

INSTRUMENTS INTENOEC FOR OTHER APPLICATIONS. SUCH AS THE 
MECHANICAL SUBSYSTEMS AND LANDER CAMERAS* ONLY PASSIVE 
DEVICES. SUCH AS MIRRORS AND LANDING LEG STROKE GAUGES, ARE 
BEING ADDED FOR THIS EXPERIMENT. 

V I K I NG-A LANOEP. TOuLMIN, 3RD - 

EXPERIMENT NAME- X-RAY FLUORESCENCE SPECTROMETER 

NSSDC ID- V I KG— AL— I 3 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISC IPL INEC SI- PLANETOLOGY 

EXPERIMENT PERSONNEL < P I=PR INCI PAL f NVEST IG ATOR, TL= TEAM LEADER 
OI=OTHER INVESTIGATOR. T M= TEAM MEMBER) 

PI - R. TOULMIN. 3RD ...US GEOLOGICAL 5URVEY 

WASHINGTON, DC 

01 - A.K. BA IPO POMONA COLLEGE 

CLAREMONT, CA 

01 - K. KEIL U OF NEW MEXICO 

ALBUQUERQUE, NM 

01 - H.J. ROSE US GEOLOGICAL SURVEY 

WASHINGTON, OC 

01 - 8.C. CLARK MARTIN-MARIETTA AEROSP 

DENVER. CO 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL UTILIZE AN ENERGY-DISPERSIVE X-RAY 
FLUORESCENCE SPECTROMETER IN WHICH FOUR SEALED AND GAS-FILLEO 
PROPORTIONAL COUNTERS WILL DETECT X RAYS EMITTED FROM SAMPLES 
OF THE MARTIAN SURFACE MATERIALS IRRADIATED BY X RAYS FROM 
RADIOISOTOPE SOURCES ( IRON-SS AND CA DM IUM- 1 09 ) . THE OUTPUT OF 
THE PROPORTIONAL COUNTERS WILL BE SUBJECTED TO PULSE HEIGHT 
ANALYSIS BY AN ONBDARO STEP-SCANNING SINGLE-CHANNEL ANALYZER 
WITH ADJUSTABLE COUNTING PERIODS. THIS INSTRUMENT WILL BE 
LOCATED INSIOE THE LANDER BODY, AND SAMPLES WILL BE DELIVERED 
TO IT BY THE LANDER SURFACE SAMPLER; CALIBRATION STANDARDS 
WILL BE AN INTEGRAL PART OF THE INSTRUMENT. RECONSTRUCTED 
SPECTRA ARE EXPECTED TO YIELD SURFACE COMPOSITION WITH 

ACCURACIES RANGING FPOM A FEW TENS OF PARTS PER MILLION FOR 
TRACE ELEMENTS TO A FEW PERCENT FOR MAJOR ELEMENTS. DEPENDING 
UPON THE ELEMENT in QUESTION. 

**♦*♦*♦***•*•****• ******* *** VIKING-A ORBITER ***************** 

SPACECRAFT COMMON NAME- VIKING-A ORBITER 
ALTERNATE NAMES- PL-733A. VIKNG-A 
NSSDC 10- VIKG-A 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 3 QTR 75 SPACECRAFT WEIGHT- 1092. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- TlTAN-CENT 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 


PLANNED ORBIT PARAMETERS 

ORBIT TYPE- MARSCENTRIC 

ORBIT PERIOD- 1476. MIN INCLINATION- 34. DEG 

PER I APS IS— 1500- KM ALT APOAPSIS- 32500. KM ALT 

SPACECRAFT PERSONNEL (PM=PROjECT MANAGER. PS=PROJECT SCIENTIST, 
KG^PROGRAM MANAGER. SC=PROGRAM SCIENTIST! 
PM - J.S. MARTIN. JR. ••••••••• NAS A-L AR C 

HAMPTON. VA 

PS - G. A . SOFFEN ............. .NASA-LARC 

HAMPTON. VA 

MG - W. JAKOBOWSKI ......... .NASA HEADQUARTERS 

WASHINGTON. DC 

SC - L.G . GOFF .•••••••••••••. .NASA HEADQUARTERS 

WASHINGTON. DC 

SPACECRAFT BRIEF DESCRIPTION 

THE VIKING SPACECRAFT WILL CONSIST OF AN ORBITER AND A 
LANDER. THE ORBITER WILL BE CAPABLE OF ORBITING THE PLANET 
MARS IN A MIGH-ECCENTRICITY ELLIPTICAL ORBIT. A LANDER WILL 
SEPARATE FROM THE ORBITER, ENTER THE MARTIAN ATMOSPHERE, AND 
SOFT -LAND ON THE SURFACE. ORBITAL, ENTRY, AND SCIENTIFIC DATA 
FROM THE LANDER WILL BE COLLECTED AND TRANSMITTED TO EARTH. 
THE SPACECRAFT WILL BE A SOLAR-CELL-POWERED SATELLITE 
STABILIZED IN 3 AXES. USING INERTIAL A NO CELESTIAL REFERENCES. 
BOTH THE ORBITER AND THE LANDER WILL HAVE A 90-DAY LIFE 
EXPECTANCY. THERE WILL BE SOO-W POWER CAPACITY FOR THE 
ORBITER AND A 70-W CAPACITY FOR THE LANOER. SCIENTIFIC AND 
PHOTOGRAPHIC ANALYSIS INSTRUMENTS WILL WEIGH APPROXIMATELY 72 
KG C I SB LB). 

VIKING-A ORBITER. CARR 

EXPERIMENT NAME- ORB ITS? IMAGING 

NSSDC ID- VIKG-A -01 

LAST REPORTED STATE- APPROVEO 


OSS DIVISION- PLANETARY PROGRAMS 

DI SC IPLINEIS >- PLANETARY ATMOSPHERES PLANETARY BIOLOGY 
PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR INC I PAL INVESTIGATOR. TL = TEAM LEADER 
O I = OTHER INVESTIGATOR. TM=TE AM MEMBER) . 

PI - M.H. CARR US GEOLOGICAL SURVEY 

MENLO PARK, CA 

O I - W.A. BAUM LOWELL OBSERVATORY 

FLAGSTAFF. AZ 

01 - H. MASURSKY US GEOLOGICAL SURVEY 

FLAGSTAFF, AZ 

OI - D.U. WISE ...U OF MASSACHUSETTS 

AMHERST. MA 

01 - G.A. BRIGGS ••••■•••••••• .NASA- J PL 

PASADENA, CA 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSES OF THE VIKING ORBITER TV IMAGING EXPERIMENT 
INVESTIGATION ARE TO AID IN THE SELECTION OF LANDING SITES FOR 
THE VIKING LANDERS AND FUTURE MISSIONS. TO MONITOR THE REGION 
SURROUNDING THE LANDER. AND TO STUDY THE DYNAMIC 
CHARACTERISTICS OF MARS. THE GEOMETRIC RESOLUTION OF THE 
ORBITER IMAGING SYSTEM WILL BE 40 M PER LINE OR BETTER AT A 
REFERENCE ALTITUDE OF 1500 KM, WITH IMAGE SMEARING FROM 
ORBITER MOTION TO BE LESS THAN SO PERCENT OF THIS RESOLUTION. 
PRIOR TO LANDER SEPARATION. THE ORBITER WILL BE REQUIRED TO 
PHOTOGRAPH WITH CONTIGUOUS PICTURES A SWATH AT LEAST 40 KM 
CROSS-TRACK BY 500 KM DOWN-TRACK ON A SINGLE ORBITAL PASS FROM 
THE NEAR-PERI APSIS PORTION OF THE ORBIT. THE NEAR-PER I APSI S 
COVERAGE REQUIREMENT AFTER LANDER SEPARATION WILL OBTAIN 
COMPLETE COVERAGE WITH CONTIGUOUS PICTURES OF AN AREA AT LEAST 
50 KM IN RADIUS CENTERED ON THE LANDER. TO OBTAIN BOTH BROAD 
AREA AND HIGH RESOLUTION COVERAGE. IT WILL BE REQUIRED THAT 
IMAGERY BE OBTAINABLE FROM THE PERIAPSIS AND APOAPSIS REGIONS 
OF THE ORBIT USING THE SAME IMAGING SYSTEM. THE DYNAMIC RANGE 
WILL BE 80 TO I, AND THE SENSITIVITY WILL BE SUFFICIENT TO 
OBTAIN PICTURES AS CLOSE TO THE TERMINATOR AS 30 DEG WITH 
OPTIMUM IMAGE QUALITY AND AS CLOSE AS 5 DEG TO THE TERMINATOR 
WITH DEGRAOEO I MAGE . QUAL I T Y . 

VIKING-A ORBITER. FARMER. — — — — — — — *— - 

EXPERIMENT NAME- IR. SPECTROMETER — WATER VAPOR MAPPING 

NSSDC ID- VI KG— A -03 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPLINEIS)- PLANETARY ATMOSPHERES PLANETARY BIOLOGY 
PLANETOLOGY 

EXPERIMENT PERSONNEL I P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
0I=0THER INVESTIGATOR. TM=TE AM MEMBER) 

PI - C.8. FARMER .NASA-JPL 

PASADENA. CA 

01 - 0.0. LAPORTE ••••••.SANTA BARBARA RE6 CTR 

GOLETA, CA 

EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVES OF THE IR SPECTROMETRY EXPERIMENT WILL BE 
TO DETERMINE THE SPATIAL AND TEMPORAL DISTRIBUTION OF WATER 
VAPOR, TO AID IN THE SELECTION OF LANDING SITES FOR THE VIKING 
LANDERS, AND (FOR FUTURE MISSIONS) TO MONITOR THE REGION 
SURROUNDING THE LANOER AND STUOY THE OYNAMIC CHARACTERISTICS 


OF KARS. THE INFRARED SPECTROMETER WILL BE BORESIGHTED WITH 
THE IMAGING SYSTEM- IT WILL BE OPERABLE FROM THE PERIAPSIS 
AND APOAPSIS REGIONS OF THE ORBIT. THE WATER VAPOR 

MEASUREMENT RANGE WILL BE FROM l TO 1000 MICRONS OF 

PRECIPITABLE WATER WITH AN ACCURACY OF 1 MICRON BETWEEN 1 AND 
20 MICRONS AND 5 PERCENT BETWEEN 20 AND 1000 MICRONS. THE 
INSTANTANEOUS FIELD OF VIEW OF THE INSTRUMENT IS 2 BY 16 
MILL I RAOI ANS* 

VIKING— A O Re IT ER . KIEFFER 

EXPERIMENT NAME- IR RADrOMETRY — THERMAL MAPPING 

NSSDC ID- V I KG— A -02 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS r 

DISCIPLINE! S>- PLANETARY ATMOSPHERES PLANETARY BIOLOGY 

PLANETOLOGY 

EXPERIMENT PERSONNEL ( P I =PR I NCI PAL INVESTIGATOR. TL=TEAM LEADER 
OI = OTHER INVESTIGATOR. TM=TEAM MEMBER I 
PI - H.H. KIEFFER ••..•••••••. .U OF CALIF. LA 

LOS ANGELES. CA 

Ot - G. MUNCH ...... ..••••••••CALIF INST OF TECH 

PASADENA. CA 

01 - E.D. MINER ••••••••••••• ..NASA-JPL 

PASADENA. CA 

01 - G. NEUGEBAUER •••••••••.CALIF INST OF TECH 

PASADENA. CA 

01 - S.C. CHASE. JR. ••••••••••SANTA BARBARA RES CTR 

GOLETA. CA 

EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVES OF THE INFRARED PAD I OMETRY EXPERIMENT 
WILL BE TO OBTAIN SURFACE AND ATMOSPHERIC TEMPERATURE DATA FOR 
MARS. TO AID IN THE SELECTION OF LANDING SITES FOR THE VIKING 
LANDERS. AND (FOR FUTURE MISSIONS) TO MONITOR THE REGIONS 
SURROUNDING THE LANDER AND STUDY THE DYNAMIC CHARACTERISTICS 
OF MARS. THE INFRARED RADIOMETER WILL BE BORESIGHTED WITH THE 
IMAGING SYSTEM ON THE SCAN PLATFORM AND WILL BE OPERABLE FROM 
THE PERIAPSIS AND APOAPSIS REGIONS OF THE ORBIT, A TOTAL OF 
28 DETECTORS IN FOUR TELESCOPES WILL- COVER FIVE INFRARED 
WAVELENGTH BANDS AND THE INTEGRAL SOLAR SPECTRUM. THE 
TEMPERATURE RESOLUTION WILL* BE I DEG K AT 200 DEG K. AND THE 
MEASUREMENT RANGE WILL BE FROM 140 TO 330 DEG K. THERE WILL 
BE SEVEN SIMULTANEOUS FIELDS OF VIEW ARRANGED IN A *V* 
PATTERN. EACH FIVE MILL IRADIANS IN 0>I AMETER. 

****•*••*♦****•••*♦• ** * ** ** * VIKING-B LANDER ***•**♦***••*•**♦* 

SPACECRAFT COMMON NAME- VIKING-Q LANDER 
ALTERNATE NAMES- V IKNG-B 
NSSDC ID- VIKG-BL 

LAST REPORTED STATE- AN APPROVED MISSION 

LAUNCH DATE- 3 OTR 75 SPACECRAFT WEIGHT- S9B. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- TITAN-CENT 

SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-OSS 

SPACECRAFT PERSONNEL (PH=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - J.S. MARTIN. JR .... .NASA -L ARC 

HAMPTON. VA 

PS - G-A. SOFFEN - • • NASA-LARC 

HAMPTON. VA 

MG - W. JAKOBOWSKI ••••••••• .NASA HEADQUARTERS 

WASHINGTON. DC 

SC - L.G. GOFF NASA .HEADQUARTERS 

WASHINGTON. OC 

SPACECRAFT BRIEF DESCRIPTION 

THIS SPACECRAFT WILL BE THE LANDING VEHICLE FOR THE 
TWO-PART SPACECRAFT MISSION. IT WILL SOFT-LAND ON THE MARTIAN 
SURFACE SOMEWHERE WITHIN 30 DEG OF THE MARTIAN EOUATOR- THE 
LANOING SITE FOR THIS SECOND MISSION (VIKING-B) WILL BE 
SELECTED BASED ON KNOW. EDGE GAINED FROM THE VlKING-A LANDER* S 
OPERATION DURING ENTRY AND ON THE SURFACE AND FROM ORBITAL 
RECONNAISSANCE DATA OBTAINED EITHER BY THE VIKlNG-A ORBI TER OR 
THE VIKING-B-ORBITER OEPENDI NG ON ARRIVAL AND SEPARATION. IF 
THE VIKING-A ORB ITER IS USED THE RELAY OPERATION WILL NOT BE 
INTERRUPTED PRIOR TO ABOUT THE 20TH DAY ON THE SURFACE.- THE 
SECOND LANDER WILL BE CAPABLE OF ACCOMPLISHING THE FIRST 
LANDER MISSION AS A BACKUP. THE LANDER WILL CARRY THE 
MAJORITY OF THE SCIENTIFIC EXPERIMENTS TO BE CONDUCTED ON 
MARS. IT WILL HAVE A 70-W POWER CAPACITY AND A SCIENTIFIC 
PAYLOAD OF APPROX I MATEL Y 91 KG (200 LBS.). 

VIKING-B LANDER. ANDERSON 

EXPERIMENT NAME- SEISMOLOGY 

NSSDC ID- V I KG— BL — 08 

LAST REPORTED STATE- APPROVED 


EXPERIMENT PERSONNEL I P I =PR INC I PAL INVESTIGATOR. TL = TE AM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - D.L . ANDERSON • ...... . . ... CALIF INST OF TECH 

PASADENA, CA 

01 - F. PRESS •••••..MASS INST OF TECH 

CAMBRIDGE. MA 

01 - M.N. TOKSOZ ....MASS INST. OF TECH 

CAMBRI DGE . MA 

01 - G. SUTTON ...••••...••. *U OF HAWAII 

HONOLULU. HI 

01 - R.L. KOVACH STANFORD U 

STANFORD. CA 

01 - G.V. LATHAM OF TEXAS. GALVESTON 

GALVESTON. TX 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THE SEISMOLOGY INVESTIGATION WILL BE TO 
DETERMINE THE SEISMIC BACKGROUND AND EVENT ACTIVITY OF MARS. 
THREE PERPEND I CUL AR COMPONENTS OF GROUND MOTION WILL BE 
MEASURED OVER AS BROAD A FREQUENCY RANGE AS PRACTICAL (MAXIMUM 
EMPHASIS OVER THE BAND 0.4 TO * HZ). THE RESOLUTION WILL BE 

50 MILLIMICRONS OR LESS OF GROUND DISPLACEMENT AT 1 HZ. WITH 
AN ACCURACY SUCH THAT TRUE GROUND MOTION AMPLITUDE CAN BE 

RECOVERED TO PLUS OR MINUS 10 PERCENT OR BETTER. OYNAMIC 

RANGE MAY BE INCREASED BY NARROWBAND FILTERING OF THE SEISMIC 
DATA AT THREE FREQUENCIES. THE SEISMOMETER WILL BE MOUNTED IN 
THE EQUIPMENT AREA OF THE LANDER. THE ORIENTATION OF THE 

SENSOR WILL BE KNOWN TO WITHIN 15 DEG IN AZIMUTH AND 5 DEG IN 
ELEVATION. TR ANSMI SS I8ILITY OF THE LANDER SHOULD BE GREATER 
THAN 0.8 FOR FREQUENCIES LESS THAN 10 HZ. THE LANOER SHALL 
HAVE NO RESONANCES LESS THAN 10 HZ WITH O GREATER THAN TWO. 

— VIKING-B LANDER. BIEMANN — — - — 

EXPERIMENT NAME- MOLECULAR ANALYSIS 

NSSDC ID- V I KG— BL— 0 4 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPL INE ( S ) — PLANETARY ATMOSPHERES PLANETARY BIOLOGY 
PLANETOLOGY 

EXPERIMENT PERSONNEL ( PMPR I NCI PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - K. BIEMANN MASS INST OF TECH 

CAMBRIDGE. MA 

□I - H.C. UREY OF CALIF. SAN DIEGO 

SAN D I EGO • CA 

01 - D.M. ANDERSON ••••••• USA-CRREL 

HANOVER. NH 

OI - T. OWEN ••...•••••.....•STATE U OF NEW YORK 

BUFFALO. NY 

01 - J. ORO OF HOUSTON 

HOUSTON. TX 

01 - L.E. ORGEL SALK INST BIOL STUOIES 

SAN DIEGO. CA 

01 - G.P. SHULMAN CASA LOMA COLLEGE 

PACO IMA. CA 

01 - A.O.C.NIER .U OF MINNESOTA 

. MINNEAPOLIS. MN 

01 - P. TOULMIN. 3RD ••••••••US GEOLOGICAL SURVEY 

WASHINGTON. OC 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THIS INVESTIGATION IS TO ANALYZE THE 
MARTIAN SURFACE FOR ITS ORGANIC CONTENT BY VAPORIZING MATERIAL 
ONTO A GAS CHROMATOGRAPHIC COLUMN WHICH WILL BE CONNECTED TO A 
FAST-SCANNING IIO-SEC) MASS SPECTROMETER. THE HEATING WILL BE 
ACCOMPLISHED IN STEPS TO VAPORIZE THOSE MATERIALS PRESENT 
WHICH HAVE SUFFICIENT VAPOR PRESSURE. AND ULTIMATELY TO 
DECOMPOSE PYROLYTICALLY NONVOLATILE SUBSTANCES INTO VOLATILE 
DEGRADATION PROOUCTS FROM WHICH THE NATURE OF THE MATERIAL CAN 
THEN BE DEDUCED. TO ACCOMPLISH. THE OBJECTIVES OF THIS 
INVESTIGATION,. CERTAIN PRIMARY REQUIREMENTS MUST BE MET. THE 
SENSITIVITY OF THE MASS SPECTROMETER SHOULD BE SUCH THAT A 
MASS SPECTRUM TAKEN OF A StNGLE ORGANIC COMPOUND WHICH IS ONE 
PART IN TEN. MILLION (0.1 PPM) SHOWS PEAKS WHICH ARE 1 PERCENT 
OF THE BASE PEAK. THE MASS RANGE REQUIREO FOR ANALYSIS WILL 
BE AT LEAST 12 TO 200. WITHUNIT RESOLUTION OR BETTER. THE 
RELATIVE OYNAMIC RANGE FOR EACH MASS SPECTRUM SHOULO BE 500 TO 
I. • A CONTROLLED TEMPERATURE WILL BE REQUIRED FOR VAPORIZATION 
PYROLYSIS UP TO 500 DEG C. PROVISIONS WILL BE M AOE To ENSURE 
THAT THE EVOLUTION OF LARGE QUANTITIES OF GAS (AS MUCH AS 10 
PERCENT OF SAMPLE WEIGHT) DOES NOT IMPAIR THE FUNCTION OF THE 
MASS SPECTROMETER. THIS IS TO BE ACCOMPLISHED BY VENTING THE 
EXCESS GAS BEFORE IT REACHES THE MASS SPECTROMETER. THREE 
DIFFERENT SAMPLES TAKEN AT SPECIFIED TIMES 0UR1NG THE FIRST 60 
DAYS OF THE MISSION (COVERING SEASONAL CHANGES) WILL BE 
STUDIED. THE ORGANIC INVESTIGATION WILL NOT BE INITIATED 
UNTIL AFTER THE OPERATION OF THE ATMOSPHERIC ANALYSES REQUIRED 

During the first three days- atmospheric analyses will be 

CARRIED OUT PERIODICALLY THROUGHOUT THE MISSION. 

VIKING-B LANDER. HARGRAVES 

EXPERIMENT NAME- MAGNETIC PROPERTIES 
NSSDC ID- VlKG-BL-10 


LAST REPORTED STATE- APPROVED 

OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINE! SI- PLANETOLOGY 

OSS DIVISION- PLANETARY PROGRAMS 
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OISC IPLINE! S)- PLANETOLOGY 

EXPERIMENT PERSONNEL ! P IsPB I NC I P *L INVESTIGATOR. TL=T£AM LEAOER 
01 —OTHER INVESTIGATOR. TM=TEAM MEMBER I 
PI - R.B. HARGRAVES PRI NCETON U 

PRINCETON. NJ 

EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT, WHICH WILL BE PART OF THE LANDER 
SECTION EXPERIMENTS. WILL MEASURE THE MAGNETIC PROPERTIES OF 
THE SURFACE PARTICLES ON MARS USING THREE MAGNET ARRAYS FOR 
SAMPLING. DATA RETURNED WILL BE IN THE FORM OF IMAGES OF THE 
MAGNETIC ARRAYS. 

V IX l NG-B LANDER, HESS 

EXPERIMENT NAME- METEOROLOGY EXPERIMENT 
NSSDC ID- VIKG-BL-O? 

LAST REPORTED STATE- APPROVEO 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPLINE! S>' PLANETARY ATMOSPHERES PLANETARY BIOLOGY 


EXPERIMENT. PERSONNEL (P 
O 

PI - S.L . HESS 

01 - C.B. LEOVY ••••• 

01 - R.M. HENRY ••••• 

01 - J.A. RYAN •••••• 

01 - J.E. TILLMAN .. . 


I iPR I NCIPAL INVESTIGATOR. TL*TEAM LEADER 
IsOTHER INVESTIGATOR. TM=TEAM MEMBER) 
.... .•••••FLORIDA STATE U 

TALLAHASSEE. FL 
U OF WASHINGTON 
SEATTLE. WA 
,, •••••••• NASA— LARC 

HAMPTON, VA 

MCDONNELL — OOUGL AS CQRP 

REDONDO BEACH, CA 
, . . •••••«• .U OF WASHINGTON 
SEATTLE. WA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL MEASURE THE METEOROLOGICAL 
ENVIRONMENT NEAR THE PLANETARY SURFACE AND OBTAIN INFORMATION 
ABOUT MOTION SYSTEMS OF VARIOUS SCALES. THE ELEMENTS TO BE 
DETERMINED ARE PRESSURE. TEMPERATURE. AND WIND VELOCITY AND 
DIRECTION OF THE MARTIAN ATMOSPHERE. OIURNAL AND TEMPORAL 
VARIATIONS OF THE PARAMETERS WILL BE OF PARTICULAR IMPORTANCE. 
THE SAMPLING RATES AND DURATIONS FOR ANY ONE MARTIAN DAY ARE 
TO BE SELECTABLE BY GROUND COMMAND. ALL MEASUREMENTS ARE TO 
BE CONTINUED FOR THE LANDER LIFETIME. THE SENSORS WILL BE 
MOUNTED ON AN EPECTABLE BOOM. 


VIKING-0 LANDER, KLEIN 

EXPERIMENT NAME- BIOLOGY INVESTIGATION 


NSSDC ID- V IKG-BL- 03 


LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISCIPLINE! S) - IONOSPHERES 


EXPERIMENT 
PI - H.P. 
01 - J. 

OI - A. 

OI - N.H. 
□I - V.I. 
□I - G.V. 


PERSONNEL ( P I =PR I NC I P AL INVESTIGATOR. TL=TEAM LEAOER 
0 I = OTHE R INVESTIGATOR. TM=TEAM MEMBER) 


KLEIN NASA-ARC 

MOFFETT FIELD. CA 

LEOERBERG STANFORD U 

STANFORD, CA 

RICH MASS INST OF TECH 

CAMBRIDGE. MA 

HOROWITZ CALIF INST OF TECH 

PASADENA. CA 

OYAMA NASA-ARC 

MOFFETT FIELD. CA 

LEVIN BIOSPHERICS. INC 

ROCKVILLE. MD 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL BE COMPOSED OF ThPEE PARTS. IT 
WILL MEASURE -- tl) THE PHOTOSYNTHETIC ANO . RESPIRATORY 
FIXATION OF CARBON DIOXIDE. (2) THE CHANGES IN GAS COMPOSITION 
ABOVE A SURFACE SAMPLE IN CONTACT WITH A LIQUID MEDIUM, ANO 
13) THE CARBON DIOXIDE RELEASED FROM ADDEO LABELEO ORGANIC 
COMPOUNDS. IT WILL ATTEMPT TO DETERMINE THE PRESENCE OF LIFE 
ON MARS. THE CAPABILITY EXISTS TO STERILIZE A SAMPLE FOR A 
CONTROL. 


OI - 
OI - 
OI - 
OI - 
OI - 
OI - 
OI - 


G. FJELDBO NASA-JPL 

PASADENA, CA 

J.G. DAVIES U OF MANCHESTER 

MANCHESTER. ENGLAND 

D.L. CAIN .NASA-JPL 

PASADENA. CA 

M.D. GROSS I ..RAYTHEON CORP 

SUDBURY, MA 

G.L. TYLER ..STANFORD U 

STANFORD. CA 

J. BPENKLE ..NASA-JPL 

PASADENA. CA 

R.H. TOLSON ............ ..NASA— LARC 

HAMPTON, VA 


EXPERIMENT BRIEF DESCRIPTION 

THIS EXPERIMENT WILL UTILIZE THE LANDER-TO-EARTN AND 
ORB! TER-T O-EARTH S— BAND COMMUNICATIONS LINK ! INCLUDING RANGE 
ANO RANGE-RATE CAPABILITIES). THE L ANDER-TO-ORB I TER UHF RELAY 
LINK, THE RADAR ALTIMETER, THE TERMINAL DESCENT LANDING RADAR, 
AND THE ORBITER-TO-EARTH X-BANO OOWNLINK. THE RESULTING DATA 
WILL BE USED TO DETERMINE THE MARTIAN GRAVITATIONAL FIELD. 
AXIS OF ROTATION, EPHEMER I S • FIGURE. ATMOSPHERE. STRUCTURE. 
IONOSPHERE, AND SURFACE PROPERTIES. IN ADDITION, THE DATA WILL 
BE USED TO DETERMINE THE LANDER LOCATION, TO STUDY RELATIVITY. 
TO STUDY THE INTERPLANETARY MEDIUM, ANO, IF CONDITIONS PERMIT. 
TO STUDY THE SOLAR CORONA. 


— VIKING-B LANDER, MUTCH — 

EXPERIMENT NAME- FACSIMILE CAMERA 

NSSDC ID- VIKG-8L-06 

LAST REPORTED STATE- APPROVED 


OSS OI VISION- PLANETARY PROGRAMS 

DISC IPL INEIS)- PLANETARY ATMOSPHERES PLANETARY BIOLOGY 
PLANETOLOGY 


EXPERIMENT PERSONNEL I P I =PR INC I PAL INVESTIGATOR, TL=TEAM LEADER 
O I =OTHER INVESTIGATOR, TM=TE AM MEMBER) 

PI - T.A. MUTCH .....•••••••.. .BROWN U 

PROVIOENCE. Rl 

OI - C. SAGAN CORNELL U 

ITHACA, NY 

OI - A ,8. BINDER PLANETARY SCIENCE INST 

TUCSON. AZ 

OI - E.C. MORRIS US GEOLOGICAL SURVEY . 

FLAGSTAFF. AZ 

OI - A»T . YOUNG TEXAS A*M U 

COLLEGE ' STATION. TX 

OI - F.O. HUCK NASA-LARC 

HAMPTON, VA 

OI - E.C. LEVINTMAL STANFORD U 

STANFORO. CA 

OI - S. LIEBES. JR. STANFORO U 

STANFORD, CA 


EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THE IMAGING INVESTIGATION FROM THE LANDER 
WILL BE TO VISUALLY CHARACTERIZE THE LANDING SITE. PROVIDING 
DATA WITH BIOLOGICAL. GEOLOGICAL. AND METEOROLOGICAL 

RELEVANCE. TWO CAMERAS WITH A O.OA-OEG SCANNING RESOLUTION 
WILL BE REOUIREO. THE VERTICAL FIELD OF VIEW FOR EACH CAMERA 
WILL BE 20 OEG WITH A CAPABILITY OF OBTAINING A COMPLETE 0- TO 
360-0EG HORIZONTAL PANORAMA. VERTICAL POINTING BY COMMAND FOR 
ANGULAR COVERAGE FROM 40 DEG ABOVE TO 60 DEG BELOW ! OUTER EDGE 
OF F I ELD — OF —V I 6W ) THE HORIZONTAL PLANE OF THE LANDER IN 10-0EG 
INCREMENTS WILL BE REOUIREO. AZIMUTH POINTING BY COMMAND WILL 
BE IN 2. 5— DEG INCREMENTS. THE CAMERAS WILL BE MOUNTEO AT LEAST 
1.3 M ABOVE THE MARTIAN SURFACE AND MUST BE CAPABLE OF VIEWING 
TWO FOOTPADS ANO AT LEAST 90 PERCENT OF THE AREA ACCESSIBLE TO 
THE SURFACE SAMPLER. EACH CAMERA MUST BE CAPABLE OF OBTAINING 
VISUAL COLOR IMAGERY. PROVISION WILL BE MADE TO OPERATE IN IR 
SPECTRAL BANDS BETWEEN 0.8 AND l.I MICRONS. HORIZONTAL STEREO 
WITH A MINIMUM BASE OF 0.8 M WILL BE REQUIRED. 


VIKING-B LANOER. N I ER 


EXPERIMENT NAME- ENTRY-ATMOSPHERIC STRUCTURE 


NSSDC ID- V I KG— BL— 02 


LAST REPORTED STATE- APPROVEO 


VIKING-D LANDER. MICHAEL, JR. 


EXPERIMENT NAME- RADIO SCIENCE 


OSS DlVISICM- PLANETARY PROGRAMS 
DISC IPLINE IS)- PLANETARY ATMOSPHERES 


NSSDC ID- V IKG-BL- II 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

OISC IPLINE! S)- ASTRONOMY IONOSPHERES 

PLANETARY ATMOSPHERES PLANETOLOGY 

EXPERIMENT PERSONNEL I P I =PR INC I PAL INVESTIGATOR, TL=T£AM LEADER 
O 1 = OTHER INVESTIGATOR, TM=TEAM MEMBER) 

PI - W.H. MICHAEL, JR NASA-LARC 

HAMPTON. Va 

OI - 1.1. SHAPIRO ..MASS INST OF TECH 

CAMBRIDGE. MA 


EXPERIMENT 
PI - A .□ . 1 
OI - M.0. 

O! - W.B. 
01 - N.W. 
OI - A. 


PERSONNEL 

:.nier ... 

MCELROY 
HANSON • 
SPENCER 
SE IFF .. 


!PI=PR INCIPAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

OF MINNESOTA 

MINNEAPOLIS* MN 
......... ...HARVARD U 

CAMBRIDGE. MA 

OF TEXAS. OALLAS 

DALLAS. TX 

... NAS A-GSFC 

GREENBELT. MD 
.NASA-ARC 
MOFFETT FIELD. CA 


EXPERIMENT BRIEF DESCRIPTION 

THE PARTICULAR ELEMENTS OF MARTIAN ATMOSPHERIC STRUCTURE 
TO BE DETERMINED WILL BE PRESSURE. TEMPERATURE. AND DENSITY 
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VARIATIONS WITH ALTITUDE IN THE LOWER MARTIAN ATMOSPHERE. THE 
MEASUREMENTS TO BE MADE TO DETERMINE THESE ATMOSPHERIC 

PARAMETERS ARE SPACECRAFT ACCELERATION, PRESSURE. AND 
TEMPERATURE. THE ACCELEROMETER OF THE GUIDANCE AND CONTROL 
SYSTEM MILL BE USED FOR THE ATMOSPHERIC STRUCTURE 
INVESTIGATION. 

VI K I NG-B LANOCR. NIER 

EXPERIMENT NAME- ENTRY-ATMOSPHER I C COMPOSITION 

NSSDC IO- VIKG-BL-12 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISCIPL INE( SI- IONOSPHERES PLANETARY ATMOSPHERES 

EXPERIMENT PERSONNEL I PI=PR I NCI PAL INVESTIGATOR. TL=T£AM LEADER 
OI = OTHER INVESTIGATOR. T M=TEAM MEMBER! 

PI - A.O.C.N IER. .............. ..U OF MINNESOTA 

MINNEAPOLIS. MN 

01 - N.tf * SPENCER •*.••••••••«. NASA — GSFC 

GREENBELT. mo 

01 - M.B. MCELROY HARVARD U ' 

CAMBRIDGE. MA 

01 - M.B. HANSON ........ .... *.U OF TEXAS. DALLAS 

OALLAS. TX 

O I - A. SE1FF ............. ..NASA -ARC 

MOFFETT FIELD. CA 

EXPERIMENT BRIEF DESCRIPTION 

THE VIKING ENTRY-ATMOSPHERIC COMPOSITION EXPERIMENT IS 
DESIGNED TO PROVIDE THE COMPOSITION OATA IFOR BOTH NEUTRAL AND 
CHARGED SPECIES! NEfcDEO TO DEFINE THE PRESENT PHYSICAL AND 
CHEMICAL STATE OF ThE MARTIAN ATMOSPHERE. A DOUBLE-FOCUSING 
I ELECTROSTATIC ANO MAGNETIC) MASS SPECTROMETER. MOUNTED IN AN 
OPENING IN THE AERt) SHELL WITH ITS ELECTRON IMPACT -OPEN* ION 
SOURCE RECESSEC BELOV THE SURFACE OF THE AEROSHELL. MILL BE 
USED TO MEASURE THE CONCENTRATIONS OF THE ATMOSPHERIC SPECIES 
THAT HAVE MASS-TO-CNARGE RATIOS FROM I TO 49. IT IS PLANNED 
THAT THE EXPERIMENT MILL OBTAIN ACCURATE ALTITUOE PROFILES OF 
ALL SPECIES, SPECIFICALLY FOR BOTH ATOMIC AND MOLECULAR 
OXYGEN, CARBON MONOXIOE. ANO CARBON DIOXIDE. TWO COLLECTORS 
■ILL BE USED. ONE FOR THE MASS RANGE FROM 1 TO 7 AMU. AND THE 
OTHER SIMULTANEOUSLY MEASURING IN THE MASS RANGE FROM 7 TO 49 
AMU. MASS SPECTRA ■ ILL BE OBTAINED BY SWEEPING THE ION 

ACCELERATION VOLTAGE AND THE DEFLECTION VOLTAGE ACROSS THE 
ELECTROSTATIC PLATES. THE SWEEP PERIOD WILL BE APPROXIMATELY 
FIVE SEC. AND A DYNAMIC RANGE OF TEN TO THE FIFTH POWER WILL 
BE PROVIDED WITHIN EACH SPECTRUM. A RETARDING POTENTIAL 

ANALYZER IRPA) WILL MEASURE THE IONOSPHERIC PROPERTIES OVER 
APPROXIMATELY THE SAME ALTITUDE RANGE AS THE MASS 

SPECTROMETER. ITS FRONT END WILL MATE TO THE AEROSHELL SO 

THAT THE ENTRANCE GRID IS NEARLY FLUSH TO THE SURFACE, WHICH 
IS MADE CONDUCTING IN THE REGION OF THE RPA TO PROVIDE A 

GROUND PLANE. THE SPACE BETWEEN THE ENTRANCE GRID AND 
COLLECTOR WILL BE ELECTRICALLY SEGMENTEO BY FIVE GRIDS WHOSE 
POTENTIALS WILL DETERMINE THE ENERGY ANO SIGN OF THE CHARGED 
PARTICLES THAT CAN REACH THE COLLECTOR. THREE DIFFERENT 
LINEAR VOLTAGE RAMPS WILL BE APPLIED IN SUCCESSION TO THE 
RETARDING GRID, ONE RAMP WILL COVER THE VOLTAGE RANGE FROM -75 

V TO O V ( IN ABOUT 1 SEC!. WHICH WILL BE USEO TO MEASURE SOLAR 
WIND ELECTRONS AND IONOSPHERIC PHOTOELECTRONS. ANOTHER RAMP 
WILL COVER FROM -1*5 VV TO OV (IN ABOUT I SEC). AND MEASURE 
ELECTRON TEMPERATURES IN THE IONOSPHERE AND THE LAST FROM 4 15 

V TO 0 V (IN ABOUT 2 SEC). WHICH WILL BE USED TO PROVIDE ION 

TEMPERATURE AND ION CONCENTRATION OATA, MORE EXPERIMENT 
DETAILS CAN BE FOUM) IN, • ENTRY SCIENCE EXPERIMENT FOR VIKING 
1975.* ICARUS. VOL 16, PP. 74-91. 1972, BY A. O. NIER. ET AL. 

VIKING-0 LANDER, SHORT H ILL 

EXPERIMENT NAME- PHYSICAL PROPERTIES INVESTIGATION 

NSSDC ID- VIKG— BL-01 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISC IPLINE(S)- PLANETOLOGY 

EXPERIMENT PERSONNEL I PI = PR I NCI PAL INVESTIGATOR. TL=TEAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - R.W. SHORTHILL OF UTAH 

SALT LAKE CITY. UT 

01 - R.E. HUTTON . .. . TRW SYSTEMS GROUP 

REDONDO BEACH. CA 

OI - H.J. MOORE, 2ND US GEOLOGICAL SURVEY 

MENLO PARK, CA 

01 - R.F. SCOTT ......CALIF INST OF TECH 

PASADENA. CA 

EXPERIMENT 8R IEF DESCRIPTION 

THE PURPOSE OF THE PHYSICAL PROPERTIES EXPERIMENT 
INVESTIGATION WILL BE To DETERMINE THE PHYSICAL PROPERTIES OF 
THE MARTIAN SURFACE AND ENVIRONMENT AT THE LANDING SITE, 
PRIMARILY USING ENGINEERING MEASUREMENTS AND SCIENTIFIC 
INSTRUMENTS REQUIRED TO MEET OTHER MISSION OBJECTIVES. IN 
PARTICULAR. IT WILL ATTEMPT TO DETERMINE SUCH PROPERTIES AS 
BULK DENSITY. BEARING STRENGTH, ANGLE OF REPOSE, COHESION. 
ANGLE OF INTERNAL FRICTION. PARTICLE CHARACTERISTICS, THERMAL 
PARAMETERS. EOL IAN TRANSPORTABILITY. TOPOGRAPHY, AND CERTAIN 
ENVIRONMENTAL PROPERTIES SUCH AS WIND. TEMPERATURE. AND SOLAR 


FLUX LEVELS. MAXIMUM USE WILL BE MADE OF HAROWARE AND 
INSTRUMENTS INTENDED FOR OTHER APPLICATIONS. SUCH AS THE 
MECHANICAL SUBSYSTEMS AND LANDER CAMERAS. ONLY PASSIVE 

DEVICES. SUCH AS.- MIRRORS AND LANDING LEG STROKE GAUGES, ARE 
BEING ADDED FOR THIS EXPERIMENT. 

VIKING-8 LANDER, T OUL MIN, 3RD 

EXPERIMENT NAME- X-RAY FLUORESCENCE SPECTROMETER 

NSSDC ID- VIKG— BL— I 3 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 
DISC IPLINEIS)- PLANETOLOGY 

EXPERIMENT PERSONNEL < P I *PR INC IPAL INVESTIGATOR. TL = TE AM LEADER 
O I 3 OTHER INVESTIGATOR, TM=TE AM MEMBER) 

PI - P. TOULMIN. 3RD ........US GEOLOGICAL SURVEY 

WASHINGTON. DC 

01 - A.K . BAIRD POMONA COLLEGE 

CLAREMONT, CA 

01 - K. KEIL OF NEW MEXICO 

ALBUQUERQUE. NM 

01 - H.J. ROSE ....US GEOLOGICAL SURVEY 

WASHINGTON. DC 

oi - a.c. Clark ...martin-marietta aerosp 

DENVER. CQ 

EXPERIMENT 8RIEF DESCRIPTION 

THIS EXPERIMENT WILL UTILIZE AN ENERGY-DISPERSIVE X-RAY 
FLUORESCENCE SPECTROMETER IN WHICH FOUR SEALED AND GAS-FILLEO 
PROPORTIONAL COUNTERS WILL DETECT X RAYS EMITTED FROM SAMPLES 
OF THE MARTIAN SURFACE MATERIALS IRRADIATEO BY X RAYS FROM 
RADIOISOTOPE SOURCES (IRON-55 AND CAOM IUM- 1 09 ) - THE OUTPUT OF 
THE PROPORTIONAL COUNTERS WILL BE SUBJECTED TO PULSE HEIGHT 
ANALYSIS BY AN ONBOARO STEP-SCANNING SINGLE-CHANNEL ANALYZER 
WITH ADJUSTABLE COUNTING PERIODS. THIS INSTRUMENT WILL BE 
LOCATED INSIDE THE LANDER BODY. AND SAMPLES WILL BE DELIVERED 
TO IT BY THE LANDER SURFACE SAMPLER. CALIBRATION STANOAROS 
WILL BE AN INTEGRAL .PART OF THE INSTRUMENT. RECONSTRUCTED 
SPECTRA ARE EXPECTED TO YIELD SURFACE COMPOSITION WITH 

ACCURACIES RANGING FROM A FEW TENS OF PARTS PER MILLION FOR 
TRACE ELEMENTS TO A FEW PERCENT FOR MAJOR ELEMENTS. DEPENDING 
UPON THE ELEMENT IN QUESTION. 

• ♦•••♦♦••♦•At**************** VIKING-8 ORBITER ***************** 

SPACECRAFT COMMON NAME- VIKING-B ORBITER 
ALTERNATE NAMES- PL -7338, VIKNG-B 
NSSDC ID- VIKG-B 

LAST REPORTED STATE- AN APPROVEO MISSION 

LAUNCH DATE- 3 QTR 7S SPACECRAFT WE tGHT- 1170. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- TITAN-CENT 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- MARSCENTRIC 

ORBIT PERIOD- 1476. MIN INCLINATION- 49. OEG 

PERI APS IS— 1500. KM ALT APOAPSIS- 32500. KM ALT 

SPACECRAFT PERSONNEL ( PM=PROJECT MANAGER. PS=PROJECT SCIENTIST. 

MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST) 

PM - J.S. MARTIN. JR. NASA-LARC 

• HAMPTON. VA 

PS - G.A. SOFFEN ......NASA-LARC 

HAMPTON. VA 

MG - W. JAKOBOWSKI .......... NAS A HEADQUARTERS ■ 

WASHINGTON. DC 

SC - L.G. GOFF ....... ...... ...NASA HEADQUARTERS 

WASHINGTON.. DC 

SPACECRAFT BRIEF DESCRIPTION 

THE VIKING SPACECRAFT WILL CONSIST, OF AN ORBITER ANO A . 
LANDER. THE ORBITER WILL BE CAPABLE OF ORBITING THE PLANET 
MARS IN A HIGH-ECCENTRICITY ELLIPTICAL ORBIT. A LANDER WILL 
SEPARATE FROM THE ORBITER. ENTER THE MARTIAN ATMOSPHERE, AND 
SOFT-LAND ON THE SURFACE. ORBITAL. ENTRY, AND SCIENTIFIC DATA 
FROM THE LANDER WILL BE COLLECTED AND TRANSMITTED TO EARTH. 
THE SPACECRAFT WILL BE A SOL AR -CELL -POWERE D SATELLITE 
STABILIZED IN 3 AXES. USING INERTIAL ANO CELESTIAL REFERENCES. 
BOTH THE ORBITER AND THE LANDER WILL HAVE A 90-OAY LIFE 
EXPECTANCY. THERE WILL BE 500-W POWER CAPACITY FOR THE 
ORBITER AND A 70-W CAPACITY FOR THE LANOER. SCIENTIFIC AND 
PHOTOGRAPHIC ANALYSIS INSTRUMENTS WILL WEIGH APPROXIMATELY 72 
KG I 158 LB). 

VIKING-8 ORBITER, CARR 

EXPERIMENT NAME- ORBITER IMAGING 

NSSDC ID- VIKG-B -01 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DISC IPLINE(S)- PLANETARY ATMOSPHERES PLANETARY BIOLOGY 
PLANETOLOGY 
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EXPERIMENT PERSONNEL C P I =PR I NC I PAL INVESTIGATOR. TL=TEAM LEADER 
OlsOTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - M.H. CARP ...US GEOLOGICAL SURVEY 

MENLO PARK, CA 

OI - W . A . BAUM LOWELL OBSERVATORY 

flagstaff, az 

OI - H. MASURSKY .US GEOLOGICAL SURVEY 

FLAGSTAFF. AZ 

OI - D.U. WISE .............. ..U OF MASSACHUSETTS 

AMHERST. MA 

OI - G.A. BRIGGS NASA — JPL 

PASADENA , CA 

OI - J.A. CUTTS ............. ..NASA-JPL 

Pasadena, ca 

EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSES OF THE VIKING ORBITER TV IMAGING EXPERIMENT 
INVESTIGATION ARE TO AID IN THE SELECTION OF LANDING SITES FOR 
THE VIKING LANDERS AND FOR FUTURE MISSIONS, TO MONITOR THE 
REGION SURROUNDING THE LANDER. AND TO STUDY THE DYNAMIC 
CHARACTERISTICS OF MAPS. THE GEOMETRIC RESOLUTION OF THE 
ORBITER IMAGING SYSTEM WILL BE AO METERS PER LINE OR BETTER AT 
A REFERENCE ALT I TUOE OF' 1500 KM WITH IMAGE SMEARING FROM 
ORBITER MOTION TO BE LESS THAN 50 PERCENT OF THIS RESOLUTION. 
PRIOR TO LANDER SEPARATION. IT MILL BE REQUIRED TO COVER 
COMPLETELY WITH CONTIGUOUS PICTURES A SWATH AT LEAST AO KM 
CROSS-TRACK BY 500 KM DOWN-TRACK ON A SINGLE ORBITAL PASS FROM 
THE NEAR-PERI APS is OF THE ORBIT. THE NEAR-PER I APSI S COVERAGE 
REQUIREMENT AFTER LANDER SEPARATION WILL BE TO OBTAIN COMPLETE 
COVERAGE WITH CONTIGUOUS PICTURES OF AN AREA AT LEAST SO KM IN 
RADIUS, CENTERED ON THE LANDER. ON A SINGLE ORBITAL PASS. THE 
CAPABILITIES PROVIDED TO ACCOMPLISH THE ABOVE REQUIREMENTS 
WILL BE UTILIZED TO ACCOMPLISH THE OTHER CITED PURPOSES. TO 
OBTAIN BOTH BROAO-AREA AND HIGH-RESOLUTION COVERAGE. IT WILL 
BE REQUIRED THAT IMAGERY OE OBTAINABLE FROM ONE PER I APS IS AND 
APOAPSIS REGIONS OF THE ORBIT USING THE SAME IMAGING SYSTEM. 
THE DYNAMIC RANGE WILL BE 80 TO I, AND THE SENSITIVITY WILL BE 
SUFFICIENT TO OBTAIN PICTURES AS CLOSE TO THE TERMINATOR AS 30 
DEG WITH OPTIMUM IMAGE QUALITY ANO AS CLOSE AS S OEG TO THE 
TERMINATOR WITH DEGRADED IMAGE QUALITY. 

VIKING-B ORBITER, FARMER — 

EXPERIMENT NAME- IR SPECTROMETER — WATER VAPOR MAPPING 

NSSDC 10- V I KG— O -OJ 

LAST REPORTED STATE- APPROVEO 


oss o I v i s I on— planetary programs 

DISC IPL INEI s ) - PLANETARY ATMOSPHERES PLANETARY BIOLOGY 

PLANETOLOGY 

EXPERIMENT PERSONNEL I P I =PR I NC I P AL INVESTIGATOR. TL = T EAM LEADER 
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER) 

PI - C.B. FARMER NASA-JPL 

PASADENA, CA 

OI - O.D. LAPORTE SANTA BARBARA RES CTR 

GOLETA. CA 

EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVES C1F THE IR SPECTROMETRY EXPERIMENT WILL BE 
TO DETERMINE THE SPATIAL AND TEMPORAL DISTRIBUTION OF WATER 
VAPDR, TO AID IN THE SELECTION OF LANDING SITES FOR THE VIKING 
LANDERS. ANO (FOR FUTURE MISSIONS) TO MONITOR THE REGION 

SURROUNDING THE LANDER AND STUDY THE DYNAMIC CHARACTERISTICS 
OF MARS. THE INFRARED SPECTROMETER WILL BE HORESIGHTEO WITH 
THE IMAGING SYSTEM. |T WILL BE OPERABLE FROM THE PERIAPSIS 
AND APOAPSIS PEG IONS OF THE OROIT. THE WATER VAPOR 

MEASUREMENT RANGE WILL OE FROM t TO 1000 MICRON OF 

PRECIPITABLE WATER WITH AN ACCURACY OF l MICPON BETWEEN 1 AND 

20 MICRONS AND 5 PFRCENT BETWEEN Z 0 AND l 000 MICPONS. THE 

INSTANTANEOUS FIELO OF VIEW OF THE INSTRUMENT IS 2 BY 16 
MILL IRADI ANS. 

VIKING-B ORBITER. K IEFFER 

EXPERIMENT NAME- IR RADIOMETRY — THERMAL MAPPING 

NSSDC ID- V IKG-B -02 

LAST REPORTED STATE- APPROVED 


OSS DIVISION- PLANETARY PROGRAMS 

DI SC IPL INEI S »- PLANETARY ATMOSPHERES PLANETARY BIOLOGY 
PLANETOLOGY 

EXPERIMENT PERSONNEL ( P 1— PR INCIPAL INVESTIGATOR. TL=TE AM LEAOER 
01 = (1 THFR INVESTIGATOR. TM=TEAM MEMBER) 

PI - H.H. KIEFFER -U OF CALIF, LA 

LOS ANGELES, CA 

OI - G. MUNCH ....CALIF INST OF TECH 

PASAOENA, CA 

OI - E.D. MInFR .............. .NASA -JPL 

PASADENA. CA 

OI - G. NEUGEHAUEP CALIF INST OF TECH 

PASAOENA, CA 

Oi - S.C. CHASE, JR ....SANTA BARBARA RES CTR 

GOLETA. CA 

EXPERIMENT BRIEF DESCRIPTION 

THE OBJECTIVES OF THE INFRAPEO RADIOMETRY EXPERIMENT 
WILL BE TO OBTAIN SURFACE AND ATMOSPHERIC TEMPERATURE DATA FOR 
MARS* TO AID IN THE SELECTION OF LANDING SITES FOR THE VIKING 
LANDERS. AND IFOR FUTURE MISSIONS) TO MONITOR THE REGIONS 


SURROUNDING THE LANDER AND STUOY THE DYNAMIC CHARACTERISTICS 
OF MARS. THE INFRARED RADIOMETER WILL BE BORESIGHTED WITH THE 
IMAGING SYSTEM ON THE SCAN PLATFORM AND WILL BE OPERABLE FROM 
THE PERIAPSIS AND APOAPSIS REGIONS OF THE ORBIT. A TOTAL OF 
28 DETECTORS IN FOUR TELESCOPES WILL COVER FIVE INFRARED 
WAVELENGTH BANDS AND THE INTEGRAL SOLAR SPECTRUM. THE 
TEMPERATURE RESOLUTION WILL BE l DEG K AT 200 DEG K. AND THE 
MEASUREMENT RANGE WILL BE FROM 1*0 TO 330 DEG K. THERE WILL 
BE SEVEN SIMULTANEOUS FIELOS OF VIEW ARRANGEO IN A 
PATTERN. EACH FIVE M I LL I RAD IANS IN DIAMETER. 
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Index of Spacecraft and Experiments 


3. INDEXES 


3.1 INDEX OF -SPACECRAFT AND EXPERIMENTS 

. -• ' 

The following pages contain a list of the names of all spacecraft 
and experiments described in section 2. The spacecraft are listed 
alphabetically by both common and alternate names. The alternate names 
are printed with a reference to the NSSDC spacecraft common name. Next 
to the NSSDC spacecraft common name are printed the sponsoring country 
and agency, launch date, orbit type, NSSDC ID code, and status. For 
launched spacecraft, the epoch date, status, and data rate of the space- 
craft or experiment are listed under the CURRENT STATE heading. For 
unlaunched spacecraft, the state is given as PROPOSED or APPROVED, and 
each experiment is given as APPROVED or APPROVED CONDITIONALLY. The 
state values are those current as of October 31, 1974, which, in the 
case of launched spacecraft and experiments, became effective as of 
the date shown in the EPOCH date column. An explanation of the terms 
used in these columns may be found in Appendix A - Definitions. The 
experiments are listed following the associated spacecraft common 
name and are ordered alphabetically by the principal investigator's 
or team leader's last name. The experiment name, NSSDC ID code, and 
experiment status are also given for each experiment. Finally, each 
name is followed by a page number that references the description of 
the spacecraft or experiment . 
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SPACECRAFT NAME 


CCUNTRY AND AGENCY 


*PR INC. INVEST. NAME 


EXPERIMENT NAME 


OAT A PAGE 
RATE NO. 


□•SULLIVAN. JR. 


BARTH 

BRACE 

SRI NTON 

CHAMPION 

OOERING 

HANSON 

HAYS 

HEATH 

HINTEREGGER 

HOFFMAN 

HOFFMAN 

NIER- 

RICE 

RICE 

SPENCER 


BARTH 

BRACE 

CHAMPION 

OOERING 

HANSON 

HAYS 

HINTEREGGER 

HOFFMAN 

HOFFMAN 

NIER 

PELZ 

RICE 

RICE 

SPENCER 


BRACE 

BRINTON 

CHAMPION 

DOE R ING 

HANSON 

HAYS 

HEATH 

HINTEREGGER 

NIER 

PEL L 

RICE 

RICE 

SPENCER 


KRANKOWSKY 
NESKE 
ROE ME R 
SCHM I DIKE 


UNITED STATES NASA-OSS 12/19/63 GEOCENTRIC. 

SATELLITE DRAG ATMOSPHERIC DENSITY 

UNITED STATES NASA-OSS 08/00/68 GEOCENTRIC 

SATELLITE ORAG ATMOSPHERIC OENSITY 

UNITED STATES NASA-OSS 12/16/73 GEOCENTRIC 

ULTRAVIOLET NITRIC-OXIDE EXPERIMENT 
ELECTRON TEMPERATURE AND CONCENTRATION 
BENNETT ION-MASS SPECTROMETER 
ATMOSPHERIC ORAG 
PHOTOELECTRON SPECTROMETER 
2 CN TEMPERATURE 
AIRGLOW PHOTOMETER 
SCLAR EUV FILTER PHOTOMETER 
SOLAR EUV SPECTROPHOTOMETER 
MAGNETIC ION-MASS SPECTROMETER 
LCW-ENERGY ELECTRONS 

CPEN SOURCE NEUTRAL MASS SPECTROMETER 
CGLC CATHODE ION GAUGE 
CAPACITANCE MANOMETER 
NEUTRAL GAS TEMPERATURE AND 
CONCENTRATION 

UNITED STATES NASA-OSS MARCH 75 GEOCENTRIC 

ULTRAVIOLET NITRIC-OXIDE EXPERIMENT 
ELECTRON TEMPERATURE ANC CONCENTRATION 
ATMOSPHERIC DRAG 
PHOTOELECTRON SPECTROMETER 
I CN TEMPERATURE 
AIRGLOW PHOTOMETER 
SCLAR EUV SPEC TROPHOT CM E TER 
I CN COMPOSITION AND CONCENTRATION 
LOW-ENERGY ELECTRONS 

OPEN SOURCE NEUTRAL MASS SPECTROMETER 
CLOSEO SOURCE NEUTRAL MASS SPECTROMETER 
CAPACITANCE MANOMETER 
COLD CATHODE ION GAUGE 
NEUTRAL GAS TEMPERATURE AND 
CONCENTRATION 

UNITED STATES NASA-OSS SEPT. 75 GEOCENTRIC 

ELECTRON TEMPERATURE ANC CONCENTRATION 
I CN COMPOSITION AND CONCENTRATION 
ATMOSPHERIC DRAG 
P K-0 TO ELECTRON SPECTROMETER 
I CN TEMPERATURE 
AIRGLOW PHOTOMETER 
SCLAR EUV FILTER PHOTOMETER 
SCLAR EUV SPECTROPHOTOMETER 
OPEN SOURCE NEUTRAL MASS SPECTROMETER 
CLOSED SOURCE NEUTRAL MASS SPECTROMETER 
CAPACITANCE MANOMETER 
COLD CATHODE ION GAUGE 
NEUTRAL GAS TEMPERATURE AND 
CONCENTRATION 

FED REP OF GERMANY GF to 07/16/74 GEOCENTRIC 

UNITEO STATES NASA-OSS 

MASS SPECTROMETER IMS) 

ELECTRON CONCENTRATION IN THE IONOSPHERE 
ATMOSPHERIC DRAG ANALYSIS 

FLUX AND SPECTRAL DISTRIBUTION OF SOLAR 
EUV RAD ANO THEIR TEMP AND SPATIAL VAR 
NEUTRAL ATMOSPHERE TEMPERATURE 
EXPERIMENT 

ENERGY DISTRIBUTION OF IONS AND 
ELECTRONS 


63— 0 53 A 
‘63-053A-0I 

68-066A 
68 -066 A— 0 1 

73-1 01 A 
73-10 IA-13 
73-1 0 1 A-0 1 
73-1 0 1 A- l 1 
73-1 01A-02 
73-1 01 A-03 
73-1 0 IA-04 
73-10 1 A— 1 4 
73-1 01 A-05 
73— 1 0 1 A — 06 
73-1 01A-10 
73-10 1A-12 
73-1 01A-07 
73-10 IA-15 
73-10 1A-16 
73-101 A-09 


BEL ROSE 
BRACE 
HARTZ 
MCO I ARM ID 
WHITTEKER 


CANADA CRC 1 

UNITED STATES NASA-OSS 

VLF RECEIVER 

CYLINDRICAL ELECTROSTATIC PROBE 
COSMIC RADIO NOISE 
ENERGETIC PARTICLES DETECTORS 
SWEEP FREQUENCY SOUNDER 


CRC 11/29/65 GEOCENTRIC 

NASA-OSS 


00/00/67 

12/19/63 

06/00/7 1 
08/08/60 

12 / 16/73 
12/16/73 
1 2/16/73 
12/16/73 
1 2/17/73 
1 2/16/73 
12/16/73 
12 / 16/73 
12/16/73 
12/16/73 
1 2/16/73 
12/16/73 
12/16/73 
12 / 16/73 
12/16/73 
12 / 16/73 


APPRO VEO 
APPROVED 
APPRO VEO 
APPROVED 
APPROVED 
APPROVED 
APPROVED 
APPRO VEO 
APPROVED 
APPROVED 
APPROVED 
APPRO VEO 
approveo 

APPRO VEO 


APPROVED 
APPROVEO 
APPROVEO 
APPROVED 
APPROVED 
APPROVED 
APPROVED 
APPROVED 
APPROVEO 
APPROVED 
APPROVEO 
APPRO VEO 
APPROVED 


74 — 055 A 08/06/74 PARTIAL 

74 — 055 A— 0 1 08/06/74 NORMAL 

74 -0 55 A— 03 06/06/74 NORMAL 

74— 055 A— 06 08/06/74 NORMAL 

74-055 A— 04 08/06/74 NORMAL 

74-055A-05 00/06/74 NORMAL 

74—0 55 A— 02 08/06/74 NORMAL 


03/01/73 PARTIAL 


65-098A-02 
65-098 A— 0 S 
65-098A-03 
65-098A-04 
65—0 98 A — 0 1 


03/01/73 

03/01/73 

03/01/73 

03/01/73 

03/01/73 


SEE ALC CETTE 2 


SEE LUNAR POLAR ORe-DAUGHTER 


SEE LUNAR POLAR O R e - M C T ME R 


SEE APCLLC 12 LM/ALSEP 


SEE APOLLO 14 LM/ALSEP 


SEE APCLLC 15 LM/ALSEP 
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* SPACECRAFT NAME 


*PR I NC , I NVEST .NAME 


LAUNCH 

CCUNTRV AND AGENCY DATE CRB IT TYPE 


EXPERIMENT NAME 


ALSEP 16 
ALSEP 17 
AMPS 

A NS 


OR I NK MAN 
GURSKY 

VANOU |NEN 

APOLLO 12 LM/ ALSEP 

P RE EM AN 
LATHAM 
SNYOER 

APOLLO 12C 

APOLLO 14 LM/ALSEP 

FREEMAN 
JOHNSON 
KOVACH 
LATHAM 
O'BRIEN 

APOLLO 14C 

APOLLO IS LM/ ALSEP 

BATES 
FREEMAN 
JOHNSON 
LANGSETH 
LATHAM 

APOLLO ISC 

APOLLO 16 LM/ALSEP 

DYAL 
KOVACH 
LATHAM 

APOLLO 16C 

APOLLO 17 LM/ALSEP 

BERG 

KOVACH 

LANGSETH 

WEBER 

APOLLO 1 7 C 

ASTRO NETHERLAND SAT. 
ATMOSPHERE EXPLGRER-C 
ATMOSPHERE EXPLORER-D 
ATMOSPHERE EXPLCREP-E 
AUTO. LUNAR POLAR CRFITER 
AUTO. LUNAR POLAR CRB ITER 
COPERNICUS 
DAD 
DAD 
DAOE-A 

KEAT ING 
NIER 


SEE APCLLC 16 LM/ALSEP 

SEE APOLLO 17 LM/ALSEP 

UNITED STATES NASA-CSS STUDY 

NETHERLANDS NIVR 08/30/74 

UNITED STATES NASA-OSS 

LOW-ENERGY X-RAY EXPERIMENT 
HIGH ANGULAR AND SPECTRAL RESOLUTION 
OBSERVATIONS OF COSMIC X-RAY SOURCES 
UV TELESCOPE 


GEOCENTRIC 
GEOCENTR IC 


UNITEO STATES NASA-OMSF I 1/14/69 LUNAR LANDER 

UNITED STATES NASA-CSS 

SUPRATHERMAL ICN OETECTOR 
PASSIVE SEISMIC 
SOLAR WIND SPECTROMETER 


SEE APOLLO 12 LM/ALSEP 

UNITED STATES NASA-OMSF 01/31/71 

UNITEC STATES NASA-CSS 

SUPRATHERMAL ICN DETECTOR 
CCLD CATHODE ION GAUGE EXPERIMENT 
ACTIVE SEISMIC 
PASSIVE SEISMIC 

CHARGEO PARTICLE LUNAR ENVIRONMENT- 

SEE APOLLO 14 LM/ALSEP 

UNITED STATES NASA-OMSF 07/26/71 

UNITEO STATES NASA-OSS 

LUNAR OUST DETECTOR 
SUPRATHERMAL ION OETECTCR 
COLC CATHODE ION GAUGE EXPERIMENT 
HEAT FLOW 
PASSIVE SEISMIC 

SEE APOLLO 15 LM/ALSEP 


LUNAR LANDER 


LUNAR LANDER 


NASA-OMSF 04/16/72 
NA SA-CSS 


UNITED STATES 
UNITEO STATES 

LUNAR SURFACE MAGNETOMETER 
ACTIVE SEISMIC 
PASSIVE SEISMIC 

SEE APOLLO 16 LM/ALSEP 


NASA-OMSF 12/07/72 
NASA-CSS 


UNITEO STATES 
UNITEO STATES 

LUNAR EJECTA AND METEORITES 
LUNAR SEISMIC PROFILING EXPERIMENT 
HEAT FLOW 

LUN*R SURFACE GRAVIMETER 

SEE APOLLC 17 LM/ALSEP 

SEE ANS 

SEE AE-C 

SEE AE-D 

SEE AE-E 

SEE LUNAR POLAR ORB-OAUGHTER 
SEE LUNAR POLAR CRB-MOTHER 
SEE O AC J 
SEE DADE-A 
SEE DADE-e 


LUNAR LANDER 


LUNAR LANDER 


UNITED STATES NASA-CSS 

ATMOSPHERIC CRAG DENSITY 
ATMOSPHERIC COMPOSITION MASS 
SPECTROMETER 


2HALF 75 GEOCENTRIC 


KEATING 

NIER 


OAUGHTER 

DUAL AIR DENSITY EX»L-A 
DUAL AIR DENSITY EXPL-e 
EXPLORER 19 
EXPLORER 37 


UNITED STATES NASA-CSS 

ATMOSPHERIC DRAG DENSITY 
ATMOSPHERIC CCMPOSITICN MASS 
SPEC TROMETER 

SEE ISEE-B 

SEE DADE-A 

SEE DAOE-B 

SEE AD-A 

SEE SOL R AO 9 


2HALF 75 GEOCENTRIC 


CURRENT STATE- 


NSSDC ID EPOCH 
MMDDYY 


STATUS DATA 
RATE 


AMPS 

74-070A 

74 -O 70 A — 02 
74-0 70 A— 03 

74-070A-OI 

69-099C 


08/30/74 

08/30/74 

00/30/74 

08/30/74 

I I / 1 9/69 


NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 


SUSS 

SUBS 

SUBS 

SUBS 

STD 


69— 099 C— 05 03/16/70 
69-099C— 03 11/19/69 
69— 099C-02 1 1/05/71 


NORMAL 
PARTI AL 
PARTIAL 


SUBS 

STD 

STD 


71-003C 02/05/71 NORMAL 


STD 


71-008C-06 
71-0 C8C-07 
7 1 -0 0BC-05 
7 1-008C-04 

71-0 cac-oa 


03/29/72 
04/15/73 
12/07/73 
03/20/72 
06/06/7 1 


PARTIAL 
PARTI AL 
PARTI AL 
PARTI AL 
PARTIAL- 


SUBS 

SUBS 

SUBS 

SUBS 

SUBS 


7 1 — 063 C 07/30/7 1 NORMAL 


STO 


7 1— 063C-09 
71-063C— OS 
71-063C-07 
71-063C-06 
71-063C-01 


07/31/71 
09/13/73 
02/22/73 
08/07/7 1 
07/31/71 


NORMAL 
PARTI AL 
PARTIAL 
PARTI AL 
NORMAL 


STD 

SUBS 

SUBS 

STD 

STD 


72 — 03 1 C 04/21/72 NORMAL 


STO 


72-03 1 C— 03 08/17/73 NORMAL 

72-03 1C-02 12/07/73 NORMAL 

7 2—03 1 C-0 I 04/21/72 NORMAL 


STD 

SUBS 

STD 


72-096C 12/11/72 NORMAL 


STD 


72— 096 C— 05 
72-096C— 06 
72-096C-0I 
72-096C-09 


12/17/72 
12/20/72 
12/1 1/72 
12/12/72 


PARTIAL 
NORMAL 
NORMAL 
PARTI AL 


SUBS 

SUBS 

STD 

SUBS 


DADE-A 
DADE-A -01 
DADE-A -02 


APPROVED 

APPROVED 

APPROVED 


DAOE-0 APPROVEO 

OAOE-B -01 APPROVEO 

DAOE-B -02 APPROVED 


PAGE 

NO. 


19 

19 

19 

19 

20 

20 

20 

20 

20 


20 

21 

21 

21 

21 

21 


22 

22 

22 

22 

22 

23 


23 

23 

23 

23 


24 

24 

24 

24 

24 


25 

23 

25 


25 

25 

26 
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* SPACECRAFT NAME 

COUNTRY AND AGENCY DATE ORBIT TYPE 

• 




*PR INC. INVEST .NAME 
* 

EXPERIMENT NAME 

• 

• 

MMDDYY 

HATE 

NO. 

EXPLORER 39 

SEE AD-C 





EXPLORER 42 

SEE SAS-A 





EXPLORER 44 

SEE SOLRAD 10 





EXPLORER A 7 

SEE IMP-H 





EXPLORER A9 

SEE RA6-E 





EXPLORER SO 

SEE IMP-J 





EXPLORER SI 

SEE AE-C 





EXPLORER 52 

SEE HAWKEYE 1 





GP-A 

UNITED STATES NASA-CSS 1975 GEOCENTRIC 

GRAVR-A 

APPROVED 


26 

VESSOT 

GRAVITATIONAL POTENTIAL AS A FUNCTION 

GRAVR-A-0 1 

APPROVED 


26 


CF TIME 





GRAVITATIONAL REDSHlfT 

P SEE GP-A 





GRAVR-A 

SEE GP-A 





HAWKE YE 1 

UNITED STATES NASA-OSS 06/03/74 GEOCENTRIC 

74 —04 0 A 

06/03/74 NORMAL 

STD 

26 

FRANK 

LCW-ENERGY PROTONS AND ELECTRONS 

74— 04 0 A- 02 

06/03/74 NORMAL 

STD 

26 

GURNETT 

ELF/VLF RECEIVERS 

74— 040A-03 

06/03/74 NORMAL 

STD 

26 

VAN ALLEN 

TRIAXIAL FLUXGATE MAGNETOMETER 

74-040 A-Ol 

06/03/74 NORMAL 

STO 

27 

HE AO— A 

UNITED STATES NASA-OSS I HALF 77 GEOCENTRIC 

HE AO— A 

APPROVED 


27 

BOLDT 

COSMIC X-RAY EXPERIMENT 

HE AO— A -02 

APPROVEO 


27 

FRIEDMAN 

LARGE AREA COSMIC X-RAY SURVEY 

HE AO — A -01 

APPROVED 


27 

GURSKY 

X-RAY SCANNING MODULATION COLLIMATOR 

HE AO— A -03 

APPROVED 


27 

PETERSON 

LOW— ENERGY. GAMMA-RAY AND HARD X-RAY SKY 

HE AO - A -04 

APPROVED 


28 


SURVEY 





HEAO-B 

UNITED STATES NASA-OSS 2HALF 78 GEOCENTRIC 

HE AO- B 

APPROVED 


28 

BOLDT 

SOLID-STATE X-RAY DETECTOR 

HEAO-B -OS 

APPROVED 


20 

CLARK 

A CURVED-CRYSTAL BRAGG X-RAY 

HEAO-B -03 

APPROVEO 


28 


SPECTROMETER 





G I ACCOM 1 

MCNITGR PROPORTIONAL COUNTER 

HEAO-B -01 

APPROVED 


28 

GIACCONI 

HIGH RESOLUTION IMAGER 

HEAO-B -02 

APPROVEO 


29 

GURSKY 

IMAGING PROPORTIONAL COUNTER 

HEAO-B -04 

APPROVED 


29 

HEAO-C 

UNITEO STATES NASA-CSS 2MALF 79 GEOCENTRIC 

HEAO-C 

APPROVEO 


29 

ISRAEL 

HEAVY NUCLEII EXPERIMENT 

HEAO-C -03 

APPROVED 


29 

JACOBSON 

GAMMA-RAY LINE SPECTROMETER 

HEAO-C -Oi 

APPROVED 


29 

KOCH 

ISOTOPIC COMPOSITION OF CCSMIC RAYS 

HEAO-C -04 

APPROVED 


29 

HEL IOCENTRIC 

SEE ISEE-C 





HELIOS-A 

FED REP OF GERMANY BMWF 12/10/74 HELIOCENTR* ^ 

UNITED STATES NASA-OSS aV' 

MICROMETEOROID DETECTOR AND ANALYZER 
COARSE FREQUENCY. FINE TIME RESOLUTION ^ 

SPECTRUM ANALYSIS CTp 

FINE FREQUENCY. COARSE TIME RESOLUT »' 

SPECTRUM ANALYSIS ^ 

50-KHZ TO 2— MHZ RADIO WAVE VU ** l \ 

ENERGETIC ELECTRON OETEC TCP . \ 

CELESTIAL MECHANICS \ 

COSMIC-RAY PARTICLES ^ 

ZODIACAL LIGHT FHO» 

HELIO-A 

APPROVED 


30 

FECMT IG 

HEL 10— A - l 2 

APPROVEO 


30 

GURNETT 

HEL 10— A— 04 

APPROVED 


30 

GURNETT 

MELIO-A-05 

APPROVED 


30 

GURNETT 

HEL 10— A— 0 6 

APPROVEO 


30 

KEPPLER 

HEL I 0— A— I 0 

APPROVED 


3 1 

KUNDT 

HEL 10— A- 1 4 

APPROVED CONDITIONALLY 

31 

KUNOW 

HEL 10— A— 0 7 

APPROVEO 


31 

LE INERT 

HEL I 0— A - I I 

APPROVEO 


31 

NESS 

FLUXGATE MAGNE T CMETv AVERAGE FIELDS 

HELIO-A-02 

APPROVED 


31 

NEUBAUER 

FLUXGATE MAGNETCMETE. FOR FIELD 

HELIO-A-Ol 

APPROVED 


31 


FLUCTUATIONS 





NEUBAUER 

SEARCH COIL MAGNETOMETER 

HEL 10— A— 0 3 

APPROVEO 


31 

ROSEN0AUER 

PLASMA DETECTCRS 

HEL IO-A-09 

APPROVEO 


32 

TRAINOR 

GALACTIC AND SOLAR COSMIC RAYS 

HEL I 0— A -08 

APPROVEO 


32 

HELIOS-B 

FED REP OF GERMANY BMWF JAN. 76 HELIOCENTRIC 

UNITED STATES NASA-OSS 

HEL 10- B 

APPROVEO 


32 

FECMT IG 

MICRO ME TEOROID DETECTOR AND ANALYZER 

MELIO-B-12 

APPROVEO 


32 

GURNETT 

COARSE FREQUENCY. FINE TIME RESOLUTION 

MEL I 0—6-04 

APPROVEO 


32 


SPECTRUM ANALYSIS 





GURNETT 

FINE FREQUENCY, COARSE TIME RESOLUTION 

HELIO-B-OS 

APPROVEO 


32 


SPECTRUM ANALYSIS 





GURNETT 

50-KHZ TO 2-MHZ RAOIO WAVE 

HELI0-B-06 

APPROVEO 


33 

KEPPLER 

ENERGETIC ELECTRON OETECTCR 

MELI0-B-10 

APPROVEO 


33 

KUNDT 

CELESTIAL MECHANICS 

HEL 10— B— 14 

APPROVEO CONDITIONALLY 

33 

KUNOW 

COSMIC-RAY PARTICLES 

HELI0-B-07 

APPROVEO 


33 

LEINERT 

ZODIACAL LIGHT PHOTOMETER 

HELIO-B-I 1 

APPROVEO 


33 

NESS 

FLUXGATE MAGNE TC ME TER FOR AVERAGE FIELDS 

HELIO-B-02 

APPROVED 


33 

NEUBAUER 

FLUXGATE MAGNETOMETER FOR FIELD 

HEL 1 0— B— 0 1 

APPROVEO 


33 


FLUCTUATIONS 





NEUBAUER 

SEARCH COIL MAGNETOMETER 

MELI0-B-03 

APPROVEO 


34 

ROSENBAUER 

PLASMA OETECTCRS 

HELIO-B-09 

APPROVED 


34 

TRAINOR 

GALACTIC ANO SOLAR COSMIC RAYS 

HEL IO-B-08 

APPROVEO 


34 

IME-D 

SEE ISEE-B 





IME-M 

SEE ISEE-C 





I ME— M 

SEE I SEE- A 





IMP 7 

SEE IMP-H 
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CURRENT STATE- 


SPACECRAFT NAK£ 


• PR I NC . I NVEST .NAME 


LAUNCH 

CCUNTRY AND AGENCY DATE ORBIT TYPE 


EXPERIMENT NAME 


NSSDC ID EPOCH 

MMDOYY 


STATUS OATA PAGE 
RATE NO. 


SEE 


IMP-J 


BAM£ 
BRIDGE 
CL I NE 

FRANK 

GLCECKLER 

KRIMIGIS 

MCDONALD 

QGILVIC 

SCARF 

SIMPSON 

STONE 

WILLI AMS 


UNITED STATES NASA-OSS 09/23/72 GEOCENTRIC 

MEASUREMENT CF SOLAR PLASMA 
MEASUREMENT CF SOLAR PLASMA 
STUDY OF COSMIC-RAY. SOLAR. ANO 
MAGNETOSPHER IC ELECTRONS 
MEASUREMENT CF LOW-ENERGY PROTONS ANO 
ELECTRONS 

IONS ANO ELECTRONS IN THE ENERGY RANGE 
0.1 TO 2 MEW 

CHARGED PARTICLE MEASUREMENTS EXPERIMENT 
SOLAR ANO COSMIC-RAY FARTICLES 
SOLAR WINO ICN C CM PCS I T I ON 
PLASMA WAVE EXPERIMENT 
SCLAfi FLARE F IGH-Z/LCW-E ANO LOW-Z 
ISOTOPE EXPERIMENT 
ELECTRONS AND HYDROGEN ANC HELIUM 
ISOTOPES 

ENERGETIC ELECTRCNS ANO PROTONS 


AGGSON 

BAME 

BRIDGE 

FRANK 

GLOECKLFR 
GURNCTT 
KRIMIGI S 

MCDONAL D 

NESS 

SIMPSON 

STONE 

WILLIAMS 


UNITF.D STATES NASA-OSS 10/26/73 GEOCENTRIC 

ELECTROSTATIC FIELDS 
MEASUREMENT CF SOLAR PLASMA 
MEASUREMENT CF SOLAR PLASMA 
MEASUREMENT CF LOW-ENERGY PROTONS AND 
ELECTRONS 

SOLID-STATE DETECTORS 
Electrostatic waves and radio ncise 

CHARGED PARTICLE MEASUREMENTS 
EXPERIMENT 

SOLAR ANO COSMIC-RAY PARTICLES 
MAGNETIC FIELC EXPERIMENT 
SCLAR FLARE HIGH-Z/LOW-E AND LOW-Z 
EXPERIMENTS 

ELECTRONS AND HYDROGEN ANO HELIUM 
ISOTOPES 

ENERGETIC ELECTRONS ANO PROTONS 


SEE ISEE-A 


IMP-K PRIME 
I NJUN-F 

INT ULTRAVIOLET EXPL 
INTA SATELLITE 
I N T AS AT 

UNKNOWN 

ISEE-A 

ANDERSON 

DAME 


FRANK 

GURNETT 

HARVEY 

HELLI WELL 

HEPPNER 

HOVESTAOT 

MOZER 

OGILVIE 

RUSSELL 
SHARP 
SIMPSON 
W ILL I AMS 


SEE ISEE-E 


SEE HAWKEYE 1 


SEE INTASAT 




& 




SPAIN 

UNITEO STATES 
I CNOSPHF 


V v' 




1 5/ 7 4 GEOCENTRIC 


UNITEO STATES ’ N» oA-CSS 

INTERNATIONAL ESPO 

ENERGETIC ELECTRCNS ANO PROTONS 
50— EV TO 40-KEV PROTON ANC 5-EV TC 
20— KEV ELECTRON PLASMA PFCBE 
HCT PLASMA 

1 0— HZ TO 10-KHZ MAGNETIC AND 10-MZ TO 
200— KHZ ELECTRIC FIELD TRI AXIAL PROBES 
ACTIVE PLASMA EXPERIMENT 

vlf wave injection 
OC ELECTRIC FIELDS 

LCW-ENERGY COSMIC-RAY COMPOSITION 
OC TO 1 2— HZ ELECTRIC F I ELO PROeE 
THREE-O IMENS ICNAL (SIX AXES)* 6-EV TO 
10— KEV ELECTRON SPECTROMETERS 
MAGNETIC FIELDS 
PLASMA COMPOSITION 
MEO IUM— ENERGY CCSMIC RAYS 
ENERGETIC ELECTRONS AND PRCTONS 


2HALF 77 GEOCENTRIC 


SEE-B 


ANDERSON 
EG I D I 

FRANK 

GURNETT 

HARVEY 

KEPPLER 

PASCHMANN 

RUSSELL 


UNITED STATES NASA-CSS 2HALF 77 GEOCENTRIC 

INTERNATIONAL ESRO 

ENERGETIC ELECTRONS AND PROTONS 
50-EV TO 25-KE V ION AND 3S-EV TO 7-KEV 
ELECTRON PLASMA PROBES 
HOT PLASMA 

IC-HZ TO 10-KhZ MAGNETIC AND IO-HZ TO 
200-KHZ ELECTRIC F I ELO MONOAXIAL PROBES 
RADIO PROPAGATION RECEIVER 
ENERGETIC ELECTRCNS AND PRCTONS 
SO-EV TO 40-KEV FRCTON ANC 5-EV TC 
20— KEV ELECTRON PLASMA PROBE 
MAGNETIC FIELCS 


72-073A 
72—0 73 A — I O 
72—0 7 3 A -0 2 
72-073A— 1 3 


09/23/72 
09/23/72 
12/1 1/73 
10/13/72 


NORMAL 

NORMAL 

PARTIAL 

NORMAL 


STD 

STD 

STD 

STD 


72—0 7 3 A — 04 09/23/72 NORMAL 


72-07JA-03 11/25/72 PARTIAL 


STO 


72-0 73A-0B 
72— 0 73 A- 09 
72 — 0 73 A - I 2 
72-073A-I 1 
72-073A-07 


12/1 1/73 
09/26/72 
09/24/72 
09/24/72 
09/23/72 


PARTI AL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 


STD 

STO 

STD 

SUBS 

STD 


72-0 73 A - 06 


72-073A-05 


09/23/72 

09/26/72 


NORMAL 


NORMAL 


STD 


73-078A 
73-078A-1 1 
73-0 78 A-l 0 
73 — 0 78A-02 
73— 078A-04 


I 0/26/73 
1 0/26/73 
1 0/26/73 
l 0/26/73 
1 0/26/73 


NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 


STD 

STO 

STO 

STO 

STO 


73— O70A— 03 
73-078A-12 
73-0 7eA-C8 


1 0/26/73 
10/26/73 
04/00/74 


NORMAL 
NORMAL 
PARTI *L 


STD 

STD 

STD 


73— 0 78 A -09 
7 3—0 78 A - 0 1 
73—0 78 A — 0 7 


10/26/73 
1 0/26/73 
1 0/26/73 


NORMAL 

NORMAL 

NORMAL 


STD 

STD 

STD 


73—0 7e A - 06 10/26/73 NORMAL 

73-O70A-O5 10/26/73 NORMAL 


INTASAT 

INTASAT 

-01 

APPROVED 

MOTHER 

MOTHER 

-10 

APPROVED 

MOTHER 

-01 

APPROVED 

MOTHER 

-03 

APPRO VEO 

MOTHER 

-07 

APPROVED 

MOTHER 

-08 

APPROVED 

MOTHER 

-13 

APPROVED 

mother 

-1 1 

APPROVED 

MOTHER 

-05 

APPROVED 

MOTHER 

-06 

APPROVED 

MOTHER 

-02 

APPROVED 

MOTHER 

-04 

APPROVED 

MOTHER 

-12 

APPROVED 

MOTHER 

-14 

APPROVED 

MOTHER 

-09 

APPROVED 

DAUGMTR 

OAUGHTR 

-00 

APPROVED 

OAUGHTR 

-02 

APPROVED 

OAUGHTR 

-03 

APPROVED 

OAUGHTR 

-05 

APPROVED 

DAUGHTR 

-0 6 

APPROVED 

DAUGMTR 

-07 

APPROVED 

DAUGHTR 

-01 

APPROVED 

DAUGHTR 

-04 

APPROVED 


APPROVED 39 

39 

APPROVED 39 

CONDITIONALLY 40 

CONDITIONALLY 40 

CONDITIONALLY 40 

CONDITIONALLY AO 

CONDITIONALLY 40 

CONDITIONALLY 41 

CONDITIONALLY 41 

CONDITIONALLY 41 

CONDITIONALLY 41 

CONDITIONALLY 41 

CONDI TIONALLY 42 

CONDITIONALLY 42 

CONDITIONALLY 42 

CONDITIONALLY 42 

APPROVED 42 

CONDITIONALLY 43 

CONDI TIONALLY 43 

CONDITIONALLY 43 

CONDITIONALLY 43 

CONDITIONALLY 43 

CONDITIONALLY 44 

CONDITIONALLY 44 

CONDITIONALLY 44 


ISEE-C 

ANDEPSUN 
0AM E 

OE FEITER 
HECKMAN 
HOVESTAOT 
MEYER 


UNITED STATES NASA-CSS 2HALF 78 HELIOCENTRIC 

X RAYS AND ELECTRONS 

1 50 — E V TO 7-KEV PROTON ANC 5“EV TO 
2.5-kev electron plasma probe 
ENERGETIC PRCICNS 
HIGH-ENERGY CCSMIC KAYS 
LOW-ENERGY COSMIC-RAY COMPOSITION 
COSMIC-RAY ELECTRONS AND NUCLEI 


HELOCTR 
HELOCTR— 09 
HELOCTR -0 1 


APPROVED 

APPROVED CONDITIONALLY 
APPROVED CONDITIONALLY 


44 

44 

45 


HEL0CTR-08 

HEL0CTR-05 

HEL0CTR-03 

HELOCTR-06 


APPHOVEO 

APPROVED 

APPROVED 

APPROVED 


CONDITIONALLY 

CONDITIONALLY 

CONDITIONALLY 

CONDITIONALLY 


45 

45 

45 

45 
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« 

CURRENT STATE- 


* 

*** 

SPACECRAFT NAME 

COUNTRY AND 

AGENCY 

DATE 

CRB IT TYPE 

* 

NSSCC 10 

EPOCH STATUS 

DATA D AGE 


*PRI NC. INVEST .NAME 

• 

EXPERIMENT 

NAME 



« 

• 

MMODYY 

RATE NO. 


OGILVIE 

MASS SPECTROMETER FOR 470 TO 10.500 EV 


HELOCTR— 1 1 

APPROVED CONDITIONALLY 

46 


PER CHARGE AND 1 TO 5.6 AMU PER CHARGE 







SCARF 

2 0— HZ TO I-KH2 MAGNETIC ANO 20-HZ TC 


HELOCTR— 07 

APPROVED CONDITIONALLY 

46 


100-KHZ ELECTRIC FIELD OETECTORS 







SMITH 

MAGNETIC FIELDS 


HELOCTR— 02 

APPROVED CONDITIONALLY 

46 

STEINBERG 

20-KHZ TO 3— MHZ RADIO MAPPING 


HELOCTR— 1 0 

APPROVED CONDITIONALLY 

46 

STONE 

COSMIC-RAY CG MFCS I T I ON 


HELOCTR— I 2 

APPROVED CONDITIONALLY 

46 

VON ROSENVING 

SOLAR AND GALACTIC ENERGETIC PARTICLES 


HELOCTR— 04 

APPROVED CONDITIONALLY 

46 

WILCOX 

SOLAR AND INTERPLANETARY MAGNETIC FIELDS 

HEL0CTR-I3 

APPROVED CONDITIONALLY 

47 


ICORRELAT.I VE STUDYI 







ISIS l 

CANAOA CRC 01/30/60 

UNITED STATES NASA-OSS 

GEOCENTRIC 

69-009 A 

01/30/70 

PARTIAL 

SUBS 

47 

BARRINGTON 

VLF RECEIVER 


69-009A-03 

01/30/7C 

NORMAL 

SUBS 

47 

BRACE 

CYLINDRICAL ELECTROSTATIC PROBE 


69-0 C9 A — 07 

01/30/70 

NORMAL 

SUBS 

47 

CALVERT 

FIXED FREQUENCY SOUNDER 


69-0 09 A -02 

01/30/70 

NORMAL 

SUBS 

48 

FORSYTH 

RADIO BEACON 


69-0 09 A — 09 

01/30/69 

PARTI AL 

SUBS 

48 

MARTZ 

COSMIC RADIO NOISE 


69-009A-I0 

0 1/30/7C 

NORMAL 

SUBS 

40 

MCO I ARM l 0 

ENERGETIC PARTICLE DETECTCRS 


69 -009 A — 04 

01/30/70 

NORMAL 

SUBS 

40 

SAGALYN 

SPHERICAL ELECTROSTATIC ANALYZER 


69-0 09 A— 00 

01/30/70 

NORMAL 

SUBS 

48 

WHITTEKER 

SWEEP FREQUENCY SOUNDER 


69-009A-0 1 

01/30/70 

NORMAL 

SUBS 

49 

ISIS 2 

CANAOA CRC 04/01/71 

UNITED STATES NASA-OSS 

GEOCENT R IC 

7 1 —02 4 A 

02/04/73 

NORMAL 

SUBS 

49 

ANGER 

3914- TO 5577— A PHOTOMETER 


7 1 —024 A— I 1 

02/04/73 

NORMAL 

SUBS 

49 

BARRINGTON 

VLF RECEIVER 


7 1 —024 A — 03 

02/04/73 

NORMAL 

SUBS 

SO 

BRACE 

CYLINDRICAL ELECTROSTATIC PROBE 


7 1 — 024A-07 

02/04/73 

NORMAL 

SUBS 

50 

CALVERT 

FIXED FREQUENCY SOUNDER 


7 I-024A-02 

02/04/73 

NORMAL 

SUBS 

50 

FORSYTH 

RADIO BEACON 


7 1 —02 4 A —09 

04/23/71 

PARTIAL 

SUBS 

50 

HARTZ 

COSMIC RAO 1 0 NOISE • 


7 1 —0 24 A — 1 0 

02/04/73 

NORMAL 

SUBS 

50 

HEIKKILA 

SOFT-PARTICLE SPECTROMETER 


71 — 02 4 A — 05 

02/04/72 

PART I AL 

STD 

50 

HOFFMAN 

ION MASS SPECTROMETER 


71-024A-06 

02/04/73 

NORMAL 

SUBS 

51 

MAI ER 

RETARDING POTENTIAL ANALYZER 


71-O24A-O0 

02/04/73 

NORMAL 

SUBS 

51 

MCO I ARM ID 

ENERGETIC PARTICLE DETECTCRS 


7 1 —02 4 A— 04 

02/04/72 

PARTIAL 

STD 

51 

SHEPHERD 

6300- A PHOTOMETER 


7 I-024A- 12 

02/04/73 

NORMAL 

SUBS 

SI 

■HI TTEKER 

SWEEP FREQUENCY SOUNOER 


7 1 —02 4 A— 0 1 

02/04/73 

NORMAL 

SUBS 

51 

I SI S- A 

SEE ISIS l 







ISIS-B 

SEE ISIS 2 







isis-x 

SEE ALOUETTE 2 







IUE 

UNITED STATES NASA-OSS 2HALF 76 

INTERNATIONAL ESRO 

UNITED KINGDOM SRC 

GEOCENTRIC 

SAS-D 


APPROVED 


52 

NONE ASSIGNED 

LCW/HIGh RESOLUTION. ULTRAVIOLET 


SAS-D -01 

APPRO VEC 



52 


SPECTROGRAPH PACKAGE 







LARGE SPACE TELESCOPE 

SEE LST 







LEM 12 

SEE APOLLO 12 LM/ALSEP 







LEM 14 

SEE APCLLC I 4 LM/ALSEP 







LEM IS 

SEE APCLLO IS LM/ALSEP 







LEM 16 

SEE APCLLC 16 LM/ALSEP 







LEM 17 

SEE APCLLC 17 LM/ALSEP 







LST 

UNITEO STATES NASA-OSS 00/00/00 

GEOCENTRIC 

LST 


PROPOSED 


52 

LUNAR POLAR OR0-CAU6HTER 

UNI TED STATES NASA-CSS PR0PSD79 

SELENOCENTRIC 

LPO-D 


PROPOSED 


53 

LUNAR POLAR ORB-M0TFER 

UNITEO STATES NASA-CSS PR0PS079 

SELENOCENTRI C 

LPO-M 


PROPOSED 


53 

MARINER 10 

UNITEO STATES NASA-CSS 11/03/73 

VENUS FLYBY 

73 -005 A 

I 1/03/73 

NORMAL 

STD 

53 

BRIOGE 

MEASUREMENT OF PLASMA ENVIRONMENT 


73-O05A-O3 

1 1/03/73 

NORMAL 

STD 

53 

BROADFOOT 

EUV SPECTROSCOPY 


73-O05A-O5 

1 I/O 3/ 7 J 

NORMAL 

STD 

54 

CHASE. JR. 

TWO-CHANNEL IP RADIOMETER 


73-085A -06 

04/00/74 

NORMAL 

ZERO 

5* 

HOWARD 

S- AND X-BANC RADIO PROPAGATION 


73-O05A-O2 

1 1/03/73 

NORMAL 

STO 

54 

MURRAY 

TELEVISION PHOTOGRAPHY 


73— O05A-O 1 

09/25/74 

NORMAL 

ZERO 

54 

NESS 

FLUXGATE MAGNETOMETERS 


73-085A-04 

1 1/03/73 

NORMAL 

STD 

55 

SIMPSON 

ENERGETIC PARTICLES 


73— O05A-O7 

1 l /03/73 

NORMAL 

STO 

55 

MARINER 73 

SEE MARINER 10 







MARINER 7 7 A 

SEE MJS 77 A 







MARINER 77E 

SEE MJS 7 7 B 







MARINER JUPITER/SATURN 

A SEE MJS 7 7 A 







MARINER JUPITER/SATURN 

B SEE MJS 77B 







MARINER VENUS /ME P CUR Y 73 SEE MARINER 10 







MARINER— J VENUS/MERCURY 

SEE MARINER 10 







MJS 77 A 

UNITED STATES NASA-CSS C0/OO/77 

JUPITER FLYBY 

MARN77A 


APPROVED 


55 

BRIDGE 

PLASMA 


MARN77A-06 

APPROVED 



55 

BROADFOOT 

ULTRAVICLET SRECTRCSCOPV 


MARN77A-04 

APPROVED 



55 

ESHLEMAN 

RAOIO SCIENCE TEAM 


MARN77A-02 

APPROVED 



55 

HAN EL 

INFRARED SPECTROSCOPY AND RAD I CMETRY 


MARN77A-03 

APPROVED 

COND ITIONALLY 

56 

KRIMIGI S 

LOW-ENERGY CHARGEO PARTICLE ANALYZER ANO 


MABN77A-07 

APPROVED 

CONDI T IONALLY 

56 
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SPACECRAFT NAPE 
**•**•••*•**«*•»****•* 
*PR INC. IN VEST. NAME 


COUNTRY ANO AGENCY 
EXPERIMENT NAME 


LAUNCH 

DATE 


CR3IT TYPE 


NSSOC ID 


-CURRENT STATE- 


EPOCH 

MMDDYY 


DATA 

RATE 


NESS 
SCARF 
SMI TH 
VOGT 


TELESCCPE 

MULTCPILTER PHC TCPGL A R I ME TER. 
2200-7300 A 

TRIAXIAL FLUXGATE MAGNETOMETERS 
PLASMA HAVE 
TV PHOTOGRAPHY 

HIGH- ANO MOOERATELV LOW-ENERGY 
COSMIC-RAY TELESCCPE 

planetary raoic astronomy 


MARN77A-1 I 

MARN77A— 05 
MARN77A-I 3 
MARN77A— 0 1 
MARN77 A-08 

MARN77A-I0 


APPROVEO 

APPROVED CONDITIONALLY 
APPROVED CONDITIONALLY 
APPROVEO CONDITIONALLY 
APPROVEO CONDITIONALLY 

APPROVED 


NASA-OSS CB/00/77 JUPITER FLYBY 


BRIDGE 
BRUADFODT 
ESHLEMAN 
HAN EL 
KRIM1GIS 

LILL IE 

NESS 

SCARF 

SMITH 

VOGT 

MARWICK 


UNITED STATES 
PLASMA 

ULTRAVIOLET SPECTROSCOPY 
RADIO SCIENCE TEAM 

INFRAREO SPECTROSCOPY AND RADIOMETRY 
LOW-ENERGY CHARGEO PARTICLE ANALYZER AND 
TELESCOPE 

MULTIFILTER PHCTCPCLAR I METER . 

2200-7300 A 

TRIAXIAL FLUXGATE MAGNETOMETERS 
PLASMA WAVE 
TV PHOTOGRAPHY 

HIGH- AND MODERATELY LOW-ENERGY 
COSMIC-RAY TELESCOPE 
PLANETARY RADIO ASTRONCMY 


MARN77B 
MARN 7 7B-06 
MARN77B-0A 
MARN77B-02 
M ARN770 — 0 3 
MARN77B-07 

MARN77E-1 I 

MARN77E— 05 
MARN77B-I 3 
MARN 770— 0 1 
MARN776-08 

MARN77B-I0 


APPROVED 

APPROVED 

APPROVED 

APPROVEO 

APPROVEO CONDITIONALLY 
APPROVED CONDI TIONALLY 

APPROVED 

APPROVED CONDITIONALLY 
APPROVED CONDITIONALLY 
APPROVEO CONDITIONALLY 
APPROVED CONDITIONALLY 

APPROVEO 


MOTHER 

NEUTRAL POINT EXPLORER 
O AO 3 

BOYD 
SPI TZER 


SEE ISEE-A 
SEE HAMKEYE l 

UNITED STATES NASA-CSS 

STELLAR PHOTOMETRY 
HIGH RESOLUTION TELESCOPES 


08/21/72 GEOCENTRIC 


72— 065 A 
72-065 A— 02 
72-06 5 A— 0 I 


08/21/72 

06/00/73 

06/21/72 


NORMAL 

PARTIAL 

NORMAL 


STD 

STD 

STD 


OAO-C 

ONE METER UV TELESCCPE 
OSO 5 

BLAMONT 

. BOYD 
NEY 


SEE O AC 3 
UNITEC STATES 


NASA-OSS 1982 


GEQCENTR IC 


UNITED STATES NASA-CSSA 01/22/69 GEOCENTRIC 

MEASUREMENT OF THE SELF REVERSAL CF THE 
SOLAR LYMAN ALPHA LINE 
X RAY SPECTROFEL IOCRAPH 
ZCOIACAL LIGHT MONITOR 


69—0 06 A 
69-0C6A— 06 


69-006A-0I 
69—0 06 A —07 


07/1 5/7 A 
07/15/74 


07/15/74 

07/15/74 


PROPOSED 


PARTIAL 

NORMAL 


NORMAL 

NORMAL 


STD 

STD 


STD 

STD 


OSO-EYE 
QSO-F 
□SO -I 

ACTON 
BOLDT 
BONNETT 
BRUNER. JR. 

FROST 
KR AUSHAAR 

NOV I CK 

WELLER. JR. 

OUTER PLANETS A 

OUTER PLANETS 6 


SEE OSC-I 


SEE OSC 


UNITEO STATES NASA-OSS 

MAPPING X-RAY HELIOMETER 
COSMIC X-RAY SPECTROSCOPY 
CHROMOSPHERE FINE STRUCTURE STUDY 
HIGH RESOLUTION ULTRAVIOLET SPECTROMETER 
MEASUREMENTS 

HIGH-ENERGY CELESTIAL X RAYS 
SOFT X-RAY BACKGROUND RADIATION 
INVESTIGATION 

HIGH-SENSITIVITY GRAPHITE CRYSTAL 
SPECTROSCOPY OF STELLAR ANO SOLAR X RAYS 
EUV FROM EARTH. ANC SPACE 

SEE MJ« 77A 

SEE MJS 7?e 


QTR 75 GEOCENTRIC 


OSO- I 

OSO- I -04 
OSO- I -06 
OSO- I -02 
OSO-I -01 

OSO- I -07 
OSO-I -05 

OSO-I -03 

OSO-I -08 


APPROVED 


APPROVED 

APPROVED 

APPROVED 

APPROVED 

APPROVED 

APPROVEO 

APPROVED 

APPROVED 


PIUNEER 6 

BRIDGE 

ESHLEMAN 

FAN 

MCCRACKEN 


UNITED STATES NASA-DSS 

SOLAR WIND PLASMA FARADAY CUP 
TWO-FREQUENCY RADIO RECEIVER 
COSMIC-RAY TELESCOPE 
COSMIC-RAY AM SC T ROPY 


2/16/65 HELIOCENTRIC 


65-1 05A 
65-1 05 A — 02 
65-1 05 A — 04 
65-1 05 A— 0 3 
65-1 05 A — OS 


02/07/71 
02/07/71 
02/07/7 1 
07/30/72 
07/30/72 


NORMAL 

NORMAL 

NORMAL 

PARTIAL 

NORMAL 


SUBS 

SUBS 

sues 

SUBS 

suss 


PIONEER 7 

MCCRACKEN 

SIMPSON 

WOLFE 


UNITED STATES NASA-OSS 

CCSMIC-RAY AMSCTROPY 
COSMIC-RAY TELESCOPE 
ELECTROSTATIC ANALYZER 


08/17/66 HELIOCENTRIC 


66 — 0 75 A 
66-0 75 A -05 
66-0 75 A— 06 
66-07SA-03 


02/09/69 

01/01/71 

01/01/71 

02/16/69 


PARTIAL 
PARTIAL 
PARTI AL 
PARTI AL 


SUBS 

SUBS 

SUBS 

SUBS 


PIONEER 8 

BERG 

ESHLEMAN 

MCCRACKEN 

NESS 

WEBBER 

WOLFE 


UNITED STATES NASA-OSS 

COSMIC OUST DETECTOF 
TWO-FREQUENCY BEACON RECEIVER 
COSMIC-FAY AMSCTROPY 
SINGLE-AXIS MAGNETOMETER 
COSMIC-RAY GRADIENT OETECTOP 
ELECTROSTATIC ANALYZER 


12/13/67 HELIOCENTRIC 


67-1 23 A 
67-I23A-04 
67-1 23A-03 
67-123A-05 
67-I23A-01 
6 7 — 12 3 A — 06 
67-1 23A-02 


05/02/71 
01/25/71 
01/25/7 1, 
05/02/7 I 
05/02/71 
05/02/71 
01/25/7 1 


NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
PARTI AL 


SUBS 

SUBS 

SUBS 

SUBS 

SUBS 

SUBS 

SUBS 


PIONEER 9 

BERG 

ESHLEMAN 

MCCRACKEN 

SCARF 

SONETT 

WEBBER 

WOLFE 


UNITED STATES NASA-CSS 

COSMIC DUST DETECTOR 
TWO-FREQUENCY BEACON RECEIVER 
COSMIC-RAY AMSCTROPY 
PLASMA WAVE OETECTOP 
THREE-AXIS MAGNETOMETER 
COSMIC-RAY TELESCOPE 
ELECTROSTATIC ANALYZER 


1/0B/6B HELIOCENTRIC 


68-1 0 0 A 
68-1 00 A —04 
68-1 00 A- 03 
68- I 0 0 A -05 
68-1 00A-07 
68-1 00A-01 
68-1 CO A -Ob 
68-1 CO A — 02 


05/19/69 
05/19/69 
05/19/69 
05/19/69 
05/ 19/69 
05/ 19/69 
05/19/69 
05/19/69 


NORMAL 

NORMAL 

PARTIAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

PARTI AL 


SUBS 

SUBS 

STO 

suas 

SUBS 

SUBS 

SUBS 

SUBS 


PIONEER 10 

ANDERSON 
FILL IUS 


UNITED STATES NASA-CSS 

CELESTIAL MECHANICS 
JOVIAN TRAPPED RADIATION 


03/02/72 JUPITER FLYBY 


72-012* 
72-0 1 2A-09 
72-01 2A-05 


03/03/72 

03/03/72 

03/03/72 


NORMAL 

NORMAL 

NORMAL 


STD 

STD 

STD 


PAGE 

NO. 


56 

56 

57 
57 
57 

57 

58 
58 
58 
58 

58 

59 

59 

59 

59 

59 

60 

60 


60 

60 

61 


61 

61 

61 

62 

62 


62 

62 

62 

63 

63 

63 

63 

63 

63 


64 

64 

64 

64 

65 

65 

65 

66 
66 

66 

67 

67 

67 

67 

68 
68 

68 

69 

69 

69 

69 

69 

70 
70 

70 

70 

71 


108 



SPACECRAFT NAME 


COUNTRY ANO AGENCY 


LAUNCH 

OATE 


ORBIT TYPE 


CURRENT STATE 


♦PRINC. INVEST. NAME 


EXPERIMENT NAME 


NSSOC 10 


EPOCH 

NMOOYY 


STATUS DATA PAGE 
RATE NO. 


GEHRELS 

JUDGE 

KINARD 

KLIORE 

MCDONALD 

SIMPSON 

SMITH 

SOBERMAN 

VAN ALLEN 

WEINBERG 

WOLFE 


IMAGING PHOTO POLAR I METER (IPP) 
ULTRAVIOLET PHOTOMETRY 
METEOROID DETECTORS 
S-BAND OCCULT AT I ON 
COSMIC-RAY SPECTRA 
CHARGEO PARTICLE COMPOSITION 
MAGNETIC FIELDS 
ASTEROID/METECRO 10 ASTRONOMY 
JOVIAN CHARGEC PARTICLES EXPERIMENT 
ZODIACAL-LIGHT TWO-COLOR 
PHOTOPOLARI METRY 
PLASMA EXPERIMENT 


PIONEER 11 

ANDERSON 
F ILL I US 
GEHRELS 
JUDGE 
KINARD 
KLI ORE 
MCDONALO 
MUNCH 
j NESS 

SIMPSON 
SMITH 
SOBERMAN 
VAN ALLEN 
WEINBERG 

WOLFE 


UNITED STATES NASA-OSS 04/06/73 JUPITER FLYBY 

CELESTIAL MECHANICS 
JOVIAN TRAPPED RADIATION 
IMAGING PHOTOPOLAR I METER 
ULTRAVIOLET PHOTOMETRY 
METEOROID OETECTORS 
S-BANC OCCULT ATI ON 
COSMIC-RAY SPECTRA 
INFRARED RADIOMETER 
JOVIAN MAGNETIC FIELD 
CHARGEO PARTICLE CCMPOSITIGN 
MAGNETIC FIELDS 
ASTEROI D/MET ECRO I D ASTRONOMY 
JOVIAN CHARGEC PARTICLES EXPERIMENT 
ZODIACAL-LIGHT TWO-COLOR 
PHOTOPOLARI METRY 
PLASMA EXPERIMENT 


PIONEER VENUS 1978 
PIONEER VENUS 197e 


SEE PIONEER VENUS 
SEE PIONEER VENUS 


PROBE BUS 
PRC6E LRG 


PIONEER VENUS 1978 


SEE PIONEER VENUS FRCBE SMI 


PIONEER VENUS 1978 


SEE PIONEER VENUS PROBE 


SM2 


PIONEER VENUS 1978 
PIONEER VENUS 1978 ORE I T 


SEE PIONEER VENUS PROBE SM3 
SEE PIONEER VENUS ORBITER 


PIONEER VENUS ORBITER 
BRACE 
BROWN 
CROFT 
DONAHUE 
EVANS 
HANSEN 
KNUDSEN 
MASURSKY 
MCGILL 
NAGY 
NIEMANN 
RUSSELL 
SCARF 
SCHUBERT 
STEWART 
TAYLCR 


TAYLOR. JR. 
WOLFE 


UNITED STATES NASA-OSS MAY 1 97B VENUSCENTRIC 

LANGMUIR PRO EE 
RADAR ALTIMETER 
RADIO SCIENCE TEAM 
PARTICIPATING THEORIST DONAHUE 
TRANSIENT GAMMA-RAY SOURCES 
CLOUD PHOTOPOLAR I METER 
RETAROING POTENTIAL ANALYZER 
PARTICIPATING THEORIST MASURSKY 
PARTICIPATING THEORIST PCGILL 
PARTICIPATING THEORIST NAGY 
NEUTRAL PARTICLE. MASS SPECTROMETER 
TRIAXIAL FLUXGATE MAGNETOMETER 
ELECTRIC FIELD DETECTOR 
PARTICIPATING THEORIST SCHUBERT 
PROGRAMMABLE ULTRAVIOLET SPECTROMETER 
RADIOMETRIC TEMPERATURE SOUNDING 
EXPERIMENT 

ION MASS SPECTROMETER 
SOLAR WIND PLASMA OETECTCR 


72-0 1 2 A— 07 
72-0 12A-06 
72-01 2A-04 
72—0 1 2A— I 0 
72-012A-12 
72-01 2A-02 
72—0 1 2 A— 0 1 
72—01 2A— 03 
72—0 1 2 A— l 1 
72-0 12A-14 


03/03/72 NORMAL 
03/03/72 NORMAL 
03/03/72 NORMAL 
03/03/72 NORMAL 
03/03/72 NORMAL 
03/03/72 NORMAL 
03/03/72 NORMAL 
03/03/72 NORMAL 
03/03/72 NORMAL 
03/03/72 NORMAL 


STO 71 

STD 71 

STD 71 

STD 71 

STD 71 

STD 72 

STD 72 

STD 72 

STD 72 

STD 72 


72—0 1 2 A— 1 3 03/03/72 NORMAL 


STD 73 


73-0 19A 
73-0 19A-09 
73-01 SA-05 
73—0 1 9 A— 0 7 
73 — 0 1 9 A —0 6 
73—0 1 9 A— 04 
73—0 1 9 A— 1 0 
73—0 1 9 A— 1 2 
73-019A-08 
73—0 l 9 A — 1 4 
73—0 l 9 A —02 
73-019A-01 
73—0 1 9 A— 03 
73—0 1 9 A— 1 l 
73—0 1 9 A— 1 5 


04/06/73 NORMAL 
04/06/73 NORMAL 
04/06/73 NORMAL 
04/06/73 NORMAL 
04/06/73 NORMAL 
04/06/73 NORMAL 
04/06/73 NORMAL 
04/06/73 NORMAL 
04/06/73 NORMAL 
04/06/73 NORMAL 
04/06/7 3 NORMAL 
04/06/73 NORMAL 
04/06/73 NORMAL 
04/06/73 NORMAL 
04/06/73 NORMAL 


STD 7 3 

STO 73 

STD 73 

STD 7 3 

STD 74 

STD 74 

STD 74 

STD 74 

ZERO 74 

SUBS 75 

STD 75 

STD 75 

STD 75 

STD 75 

STO 75 


73 — 0 1 9A — 1 3 04/06/73 NORMAL 


STO 76 


PI C780R 
P 107800-01 
PI 0780R-02 
PI O70OR-O3 
PIO70OR-O4 
P I 07 BOR -05 
PI0780R-06 
PI 0780R-07 
PI0780R-08 
PI0780R-09 
PIO78QR-10 
PIO780R-1 1 
PIO780R-12 
PI 0780R- t 3 
PIO780R-1 4 
PIO780R-15 
P I 0780R — 1 6 


APPROVED 


APPROVED 

APPROVED 

APPROVED 

APPROVED 

APPROVED CONDITIONALLY 

APPROVED 

APPRO VEO 

APPROVED 

APPROVED 

APPROVED 

APPROVED 

APPROVED 

APPROVED 

APPROVED 

APPROVED 

APPROVED 


76 

76 

76 

76 

77 
77 
77 
77 
77 
77 

77 

78 
78 
78 
78 

78 

79 


PI0780R-17 APPRO VEO 

PI O780R— 1 8 APPROVED 


79 

79 


PIONEER VENUS PROBE BUS 
BAUER 
OONAMUE 
GOODY 
HUNTEN 
PETTENGILL 

PETTENGILL 
POLLACK 
SPENCER 
TAYLOR, JR. 

VON ZAHN 


UNITED STATES NASA-CSS 05/00/73 VENUS FLYBY 

PARTICIPATING THEORIST BAUER 
PARTICIPATING THEORIST CONAHUE 
PARTICIPATING THEORIST GQCCY 
PARTICIPATING THEORIST HUNTEN 
DIFFERENTIAL VE R Y-LCNG- B ASEL I NE 
INTERFEROMETRIC TRACKING 
RADIO SCIENCE TEAM 
PARTICIPATING THEORIST POLLACK 
PARTICIPATING THEORIST SPENCER 
ION MASS SPECTROMETER 
NEUTRAL PARTICLE MASS SPECTROMETER 


PI O70PA 
P I 078PA— 08 
PI O78PA-09 
PI 078PA-10 
PI078PA-1 1 
P I 07 SPA — 06 


APPROVED 
APPROVED 
APPRO VEO 
APPROVED 
APPROVED 


P I 07 SPA — 07 
P 1 07 SPA— 1 2 
PI078PA-13 
P I 078PA— 02 
PI078PA-OJ 


APPROVED 

APPROVED 

APPROVED 

APPROVED 

APPROVED 


79 

79 

80 
80 
30 
80 

80 

80 

80 

81 

81 


PIONEER VENUS PROBE LRG 
BOESE 
HOFFMAN 
KNOLLENBERG 
OYAMA 

PETTENGILL 

RAGENT 

SE IFF 
TOMASKO 


UNITED STATES NASA-CSS 05/00/78 VENUS LANOER 

INFRARED RADIOMETER 

NEUTRAL PARTICLE MASS SPECTROMETER 
CLOUD PARTICLE SIZE SPECTROMETER 
GAS CHROMATOGRAPH 
DIFFERENTIAL VE R Y-LCNG- BASEL I NE 
INTERFEROMETRIC TRACKING 
CLOUD EXTENT. STRUCTURE, AND 
DISTRIBUTION 
ATMOSPHERE STRUCTURE 
SCLAR ENERGY FENETRAT ION INTO THE 
ATMOSPHERE 


PI078P6 
PIO73P8-05 
PI078PB— 06 
PIO78P6-03 
PIO78P8-04 
P I 078PB— 09 


APPROVED 


APPROVED 

APPROVED 

APPROVED 

APPROVED 

APPROVED 


PIO78PB-02 


APPROVED 


P I 07 8PE— 0 1 APPROVED 

PIO78Pe-07 APPROVED 


81 

81 

81 

81 

82 

82 

82 

82 

82 


PIONEER VENUS PROBE SMI 
PETTENGILL 


SE IFF 


UNITED STATES NASA-OSS 05/00/78 VENUS LANOER 

DIFFERENTIAL VEfi Y-LONG-EASEL I NE 
INTERFEROMETRIC TRACKING 
CLOUD. EXTENT , STRUCTURE, ANO 
DISTRIBUTION 
ATMOSPHERE STRUCTURE 


PI 078PC 
PI 078PC-03 

PIO78PC-02 

P I 078PC— 0 1 


APPROVED 


APPROVED 

APPROVED 

APPROVED 


82 

83 

83 

83 
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* spacecraft name 

*************************** 

*PRI NC .INVEST .NAME 


COUNTRY AND AGENCY OATE ORBIT TYPE 

♦ •♦•♦♦♦♦♦••••♦•♦♦♦•••A*************************** ******* i 

EXPERIMENT NAME 


NSSOC 10 EPOCH 


CAT A PAGE 
RATE NO. 


INFRARED RAD ICMETEF 


PIONEER VENUS PROBE SM2 
PET TENG ILL 


UNITED STATES NASA-CSS 05/00/78 

DIFFERENTIAL VER Y— LONG- 6 A SEL I KE 
INTERFEROMETRIC TRACKING 
CLOUD EXTENT. STRUCTURE. AND 
DISTRIBUTION 
ATMOSPHERE STRUCTURE 
INFRARED RADIOMETER 


PI078P0 

FIQ78P0-03 


PIO78PD-0 1 
PIO78PD-04 


APPROVED 

APPROVED 


PIONEER VENUS PROBE SM3 
PETTENGILL 


UNITED STATES NASA-CSS 05/00/78 

DIFFERENTIAL VER Y—LCNG— BASEL I NE 
INTERFEROMETRIC TRACKING 
CLOUD EXTENT. STRUCTURE. AKC 
DISTRIBUTION 
ATMOSPHERE STRUCTURE 
INFRARED RAD ICMETEP 


PI078PE-0I 

PI078PE-04 


APPROVED 

APPROVED 


SEE PICNEER 6 


SEE PICNEER 7 


SEE PIGNEER 9 


SEE PICNEER 10 


SEE PICNEER 11 


RADIO ASTRONOMY EXPLORER 


UNITED STATES NASA-GSS 06/10/73 

STEP FREQUENCY RADIOMETERS 
CAPACITANCE FROBE 


73 —039 A 06/10/73 NORMAL 

73— 039 A— 0 1 06/10/73 NORMAL 

73-039A-03 06/1 C/73 NORMAL 


SEE APCLLC 15 LM/ALSEP 


SEE APCLLC 16 LM/ALSEP 


SEE APQLLC 17 LM/ALSEP 


SEE ALCLETTE 2 


NEWTON 

SPENCER 


UNITED STATES NASA-CSS 02/18/74 

ITALY CRA 

NEUTRAL ATMOS F HE RE COMPOSITION 
NEUTRAL ATMOSPHERE TEMFEPATURE 


02/18/74 PARTIAL 


74-0C9A-02 02/18/74 NORMAL 

74-009A-03 02/ie/74 NORMAL 


SAN MARCO C— 2 


SEE SAN MARCO 4 


UNITED STATES NASA-CSS 12/12/70 

ALL-SKY X-RAY SURVEY 


70 — 1 0 7 A 01/23/71 PARTIAL 

70-107A-0I 04/00/73 PARTIAL 


UNITED STATES NASA-CSS 2 QTR 75 

ANALYSIS OF E X Tfi AG AL ACT I C X-FAY SCURCES 
ANALYSIS OF GALACTIC X-RAY SCURCES 
CONTINUOUS X-RAY FLUCTUATION MCNITCR CF 
SC CP P I G X— 1 

X-RAY ABSORPTICN CONTOURS OF THE GALAXY 


SAS-C 
SAS-C -01 
SAS-C -02 
SAS-C -03 


APPRO VEO 
APPROVED 
APPROVED 


SOLAR EXPLORER-C 


SEE SAN MARCO 4 


SEE SOLAR MAXIMUM MISSION 


SOLAR MAXIMUM MISSION 


UNITED STATES 


NASA-GSS MID 1978 


UNITED STATES NASA-0: 

UNITED STATES OOD-NA 

SOLAR RADIATION DETECTORS 


NASA-OSS 03/05/68 
OOD-N'AVY 


68-01 7 A 02/25/74 PARTIAL 


68—0 1 7 A— O 1 02/25/74 PARTIAL 


KREPL IN 
K RE PL IN 


UNITED STATES NASA-C 

UNITED STATES DOD-NA 

SOLAR RADIATION DETECTORS 
ALL-SKY X-RAY SURVEY 


NASA-CSS 07/08/71 
DOD-N AVY 


7 1 —058 A 07/00/73 NORMAL 


7 1 —050 A— 0 1 12/11/73 NORMAL 
7 1 —0 58 A — 02 07/00/7 3 NORMAL 


SUBS 89 

SUBS 89 


SPACE SHUTTLE 


NASA-CMSF 12/00/78 
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* 

SPACECRAFT NAME 

COUNTRY ANC AGENCY 

DATE 

ORBIT TYPE 

* 

*** NSSOC ID 

EPOCH STATUS 

DATA PAGE 


• PR INC . INVEST .NAME 

* 

EXPERIMENT NAME 



• 

* 

MMOOYY 

RATE NO. 


SPACELAB 

INTERNATIONAL ESRO 11/00/80 

UNITED STATES NASA-OMSF 

GEOCENTR IC 

SPACLAB 

APPROVED 


89 

SPACELAB AMPS MODULE 

SEE AMPS 






SPACELAB ASTRONOMY MISS 

SEE ONE METER UV TELESCOPE 






SPACELAB IM UV TELESCOPE SEE ONE METER UV TELESCOPE 






SPHERE 

SEE AO-C 






STP PROBE 

SEE ISEE-C 






TO 1 

SEE TD 1A 






TO I A 

INTERNATIONAL ESRC 03/12/7 2 

GEOCENTRIC 

72-0 I4A 

02/14/73 NORMAL 

SUBS 

90 

DE JAGER 

SOLAR X-RAY MGNITCR 


72-014A-06 

02/14/73 NORMAL 

SUBS 

90 

KAN PERM AN 

UV STELLAR SPECTROMETER 


72-0 14A-02 

02/14/73 NORMAL 

SUBS 

90 

LABEYRIE 

SPECTROMETRY CF PRIMARY CHARGED 


72-0 1 4 A-03 

02/14/73 NORMAL 

SUBS 

90 


PART ICLES 






LABEYRIE 

SPECTROMETRY OF EXTRATERRESTRIAL X RAYS 


72-0 1 4A-04 

07/02/73 NORMAL 

SUBS 

90 

LABEYRIE 

GAMMA-RAY MEASUREMENT 


72-0 1 4 A -0 7 

02/14/73 NORMAL 

SUBS 

9 1 

MONFILS 

STELLAR UV P AO I AT 1 ON EXPERIMENT 


72-0 14A-01 

02/14/73 NORMAL 

SUBS 

9 1 

OCCHI AL INI 

SOLAR GAMMA RAYS IN THE SO- TO 500-MEV 


72-0 14A-05 

02/14/73 NORMAL 

SUBS 

91 


ENERGY RANGE 






UMURU 1 

SEE SAS-A 






UK 5 

UNITEO KINGDOM SRC 10/15/74 

UNITED StATES NASA-CSS 

GEOCENTRIC 

74-077A 

10/15/74 NORMAL 

STD 

91 

BOYD 

0.3- TO 30— KEV COSMIC X RAY MITH A 


74-077A-01 

10/ie/74 NORMAL 

STD 

91 


ROTATION COLLIMATOR 






BOYD 

HIGH RESOLUTION SOURCE SPECTRA 


74-077A — 03 

1 0/31/74 NORMAL 

STO 

91 

ELLIOT 

HIGH-ENERGY CCSNIC X-RAY SPECTRA 


74-077A-0S 

1C/ 18/74 NORMAL 

STD 

92 

HOLT 

ALL-SKY MONITOR 


7 4 -0 7 7 A — 06 

10/18/74 NORMAL 

STO 

92 

POUNDS 

2- TO 10-KEV SKY SURVEY 


74-077A-02 

10/18/74 NORMAL 

STD 

92 

POUNDS 

POLAR IME TER/SRECT RCME TE R 


74-077A-04 

10/18/74 NORMAL 

STD 

92 

UNITED KINGDOM S 

SEE UK S 






VIKING-A LANDER 

UNITEO STATES NASA-CSS 3 OTP 75 

MARS LANCER 

V I KG— AL 

APPROVED 


92 

ANDERSON 

SEISMOLOGY 


VI KG- AL-OB 

APPROVED 


93 

B IEMANN 

MOLECULAR ANALYSIS 


V I KG— AL — 04 

APPROVED 


93 

HARGRAVES 

MAGNETIC PROPERTIES 


V I KG— AL— 1 0 

APPRO VEQ 


93 

MESS 

METEOROLOGY EXPERIMENT 


VIKG- AL-07 

APPROVED 


93 

KLEIN 

BIOLOGY INVESTIGATION 


VI KG- AL-03 

APPROVED 


93 

MICHAEL. JR. 

RADIO SCIENCE 


VIKG- AL - 1 1 

APPROVED 


94 

MUTCH 

FACSIMILE CAMERA 


V IKG-AL-06 

APPROVEO 


94 

NIER 

ENTRY-ATMOSPHERIC STRUCTURE 


VI KG- AL-02 

APPROVED 


94 

NIER 

ENTRY-ATMOSPHERIC COMPOSITION 


V I KG— AL— 1 2 

APPROVED 


94 

SHORTHILL 

PHYSICAL PROPERTIES INVESTIGATION 


VI KG- AL-0 1 

APPROVEO 


95 

TOULMIN. 3RD 

X-RAV FLUORESCENCE SPECTROMETER 


VI KG- AL-13 

APPROVED 


95 

VIKING-A ORBITER 

UNITED STATES NASA-CSS 3 QTR 75 

MARSCENT RIC 

VI KG-A 

APPRO VFO 


95 

CARR 

ORBITER IMAGING 


V I KG — A -0 1 

APPROVED 


95 

FARMER 

IR SPECTROMETER — MATER VAPOR MAPPING 


V I KG— A -03 

APPROVEO 


95 

KIEFFER 

IR RACICMETRY THERMAL MAPPING 


V I KG— A -02 

APPROVED 


96 

VIKING-B LANDER 

UNITEO STATES NASA-CSS 3 QTR 75 

MARS LANCER 

VI KG-EL 

APPPQVED 


96 

ANDERSON 

SE1SMOLCGY 


Vi KG— BL— 08 

APPROVED 


96 

B IEMANN 

MOLECULAR ANALYSIS 


VI KG-BL-04 

APPROVED 


96 

HARGRAVES 

MAGNETIC PROPERTIES 


V I KG— BL— 1 0 

APPROVEO 


96 

MESS 

METEOROLOGY EXPERIMENT 


VIKG-EL-07 

APPROVED 


97 

KLE IN 

BIOLOGY INVESTIGATION 


V I KG~ BL -03 

APPROVEO 


97 

MICHAEL* JR. 

RADIO SCIENCE 


V I KG — BL - 1 1 

APPROVED 


97 

MUTCH 

FACSIMILE CAMERA 


VI KG— BL -06 

APPROVED 


97 

NIER 

ENTRY-ATMOSPHERIC STRUCTURE 


VIKG-BL-02 

APPROVEO 


97 

NIER 

ENTRY-ATMOSPHERIC COMPOSITION 


VI KG-BL-l 2 

APPROVED 


93 

SHORTHILL 

PHYSICAL PROPERTIES INVESTIGATION 


VI KG-BL-0 1 

APPROVED 


99 

TOULMIN. 3RC 

X-RAY FLUORESCENCE SPECTROMETER 


V I KG— BL- 1 3 

APPROVEO 


98 

VIKING-e ORBITER 

UNITED STATES NASA-CSS 3 QTR 75 

MAPSCENTPIC 

V I KG— B 

APPROVED 


98 

CARR 

ORBITER IMAGING 


V I KG — B -01 

APPROVED 


98 

FARMER 

IR SPECTROMETER — MATER VAPOR MAPPING 


viKG-e -03 

APPROVED 


99 

KIEFFER 

IR RAO I CME TRY — THERMAL MAPPING 


VIKG-8 -02 

APPROVED 


99 


Ill 


3.2 INVESTIGATOR NAME INDEX 


The following index lists (in alphabetical order) the names of 
the principal investigators or team leaders and other investigators or 
team members associated with each experiment described in section 2 
(Descriptions of Spac’eSSa'ft.’ and Experiments)' of this report. The 
current organizational affiliation of the person is also shown. 

Under each person's name is listed each of the experiment entries with 
which he is associated. Each experiment entry contains the spacecraft 
and experiment name, NSSDC ID code, and the page number on which the 
experiment is described in this document. An asterisk that precedes 
an experiment name identifies the person associated with that experi- 
ment as the principal investigator or team leader. 
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Current Experiment Institution Index 


3.3 CURRENT EXPERIMENT INSTITUTION INDEX 


The following index is a current list that indicates those experi- 
ments from section 2 (Descriptions of Spacecraft and Experiments) 
associated with a given institution. The listing is sorted first alpha- 
betically by state or country of the institution, i.e., domestic insti- 
tutions by state, then foreign institutions by country. Under each state 
or country, the list is in alphabetical order by institution name. In 
the institution portion, the principal investigators and team leaders are 
listed alphabetically by last name. Under each person, the experiment 
entries are listed containing the spacecraft and experiment name, NSSDC 
ID code, and the page number on which the experiment is described in this 
document . 
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APPENDIX A - DEFINITIONS 


Several words and phrases are used in this report in a precise 

and specific sense. These terms are defined here to clarify the 

intended meaning to the reader. 

Active - As applied to a spacecraft mission or one of 

its experiments pertinent to this report, a 
general status-of-operation term that means 
the spacecraft or experiment has been launched 
and was last reported to NSSDC to be in either 
a "normal" or "partial" status. 

Apoapsis - The distance from the surface of the reference 

body to the furthest orbit point. This distance 
is expressed as astronomical units (AU) for 
heliocentric orbits, including planetary system 
flybys and escape trajectories from the solar 
system; e.g.. Pioneers 10 and 11. The units 
are kilometers (km) of altitude for all other 
orbits. 

Approved Mission - A planned spacecraft mission status term that 

means the spacecraft mission has been 
approved and funding is or will be available 
to perform the mission. 

Experiment Brief 

Description - A description of an experiment containing a con- 

cise summary of the experiment purpose and 
instrument characteristics, emphasizing those 
relevant to the scientific use of the resulting 
data. Information about the performance of 
individual components of the instrumentation 
is often included. 

Inclination - The angle (in degrees) between the satellite 

orbital plane and the equatorial plane of the 
primary gravitational body. For satellites 
with heliocentric orbits, the ecliptic plane 
is used in lieu of the equatorial plane. 
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Inoperable - 


Normal - 


NSSDC ID Code - 


As applied to a spacecraft, a status-of-operation 
term that means the spacecraft is no longer capable 
of producing any useful scientific data because of 
malfunction or failure of the spacecraft system, 
completion of the phase of the spacecraft trajectory 
in which useful measurements could be performed, or 
network support (tracking, command, and telemetry) 
has been discontinued, etc. As applied to an 
experiment, . a status-of-operation term that means 
the experiment is no longer capable of producing 
any useful scientific data because of a malfunction 
or failure of the experiment system or critical parts 
of the spacecraft system, or the completion of the 
phase of the spacecraft trajectory in which useful 
measurements could be performed. 

As applied to an active spacecraft, a status-of- 
operation term that means the spacecraft and other 
required systems are capable of working so that the 
data would be suitable for all of the scientific 
studies planned for the spacecraft when the space- 
craft is turned on and the data are recorded. As 
applied to an active experiment, a status-of- 
operation term that means all experiment and 
spacecraft systems are working so that the data 
would be suitable for all of the scientific studies 
originally planned for the experiment. 

An identification code used in the NSSDC informa- 
tion system. In this system each successfully 
launched spacecraft and experiment is assigned a 
code based on the launch sequence of the space- 
craft. • Subsequent to 1962, this code; e.g., 

72- 012A for the spacecraft Pioneer 10, corresponds 
to the COSPAR international designation. The 
experiment codes are based on the spacecraft code. 

For example, the experiments carried aboard the 
spacecraft 73-019A (Pioneer 11) are numbered 

73- 019A-01, 73-019A-02, etc. Each prelaunch 
spacecraft and experiment is also assigned an 
NSSDC ID code based on the name of the spacecraft. 

For example, the proposed' NASA launch. Mariner 
Jupiter/Saturn A, would be coded MARN77A. The 
experiments to be carried aboard this spacecraft 
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NSSDC ID Code - 
(continued) 


Operational Off - 


Orbit Type - 


Partial - 


Periapsis - 


would be coded MARN77A-01, MARN77A-02, etc. Once 
a spacecraft is launched, its prelaunch designation 
is changed to a postlaunch designation; e.g., 

Pioneer G, which was launched on April 6, 1973, 
was given the NSSDC ID code of 73-019A, correspond- 
ing to the launch spacecraft common name. Pioneer 11. 

As applied to a spacecraft, a status-of-operation 
term that means the spacecraft can still be operated, 
but it is either turned off or not being used. As 
applied to an experiment, a status-of-operation 
term that means when last tested, the experiment 
and other required systems were capable of producing 
at least partially usable data, but the experiment 
is either turned off or telemetered data. are not 
being recorded. The systems could be activated at 
some future time to obtain usable data. 

A word or phrase indicating the most important phase 
of the trajectory of a given spacecraft mission. 

The orbit type may be any one of the following: 
geocentric, selenocentric, heliocentric, Venuscen- 
tric, Marscentric, lunar lander, Venus lander. Mars 
lander, Jupiter lander, lunar flyby, Venus flyby, 

Mars flyby. Mercury flyby, and Jupiter flyby. 

As applied to a spacecraft, a status-of-operation 
term that means the spacecraft and other required 
systems are working, but not all systems are working 
as well as the design required. If the spacecraft 
were turned on and the data recorded, the data 
would be suitable for only a portion of the scien- 
tific studies planned for the spacecraft. As applied 
to an experiment, a status-of-operation term defined 
similarly to that for a spacecraft. 

The distance from the surface of the reference body 
to the nearest orbit point. This distance is ex- 
pressed as astronomical units (AU) for heliocentric 
orbits, including planetary system flybys and escape 
trajectories from the solar system; e.g., Pioneers 
10 and 11. The units are kilometers (km) of 
altitude for all other orbits. 
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Planned - 


Proposed Mission - 


Spacecraft Brief 
Description - 


Standard - 


Substandard - 


Unknown - 


As applied to a future spacecraft mission pertinent 
to this report, a general status term that means 
the spacecraft mission was last reported to NSSDC 
as either "approved" or "proposed." As applied 
to an experiment, a term that indicates an experi- 
ment is expected to fly on a planned spacecraft 
mission. 

A planned spacecraft mission status term that 
means the mission is under study; however, no 
funds have been approved to perform this mission. 


A spacecraft description containing a concise 
summary of the spacecraft mission, specifically 
outlining the overall objectives of the mission 
and the scientific studies being performed. In- 
formation about the performance of individual 
components of the spacecraft is often included. 

As applied to a spacecraft or experiment data 
acquisition rate, a term that means the data 
that can be processed and made available to the 
experimenters are being acquired at the rate or 
percentage of coverage required to accomplish the 
planned scientific studies. 

As applied to a spacecraft or experiment data 
acquisition rate, a term that means the data that 
can be processed and made available to the experi- 
menters are not being acquired at the rate or 
percentage of coverage required to continue all 
the planned scientific studies. 

As a general term, indicates information either 
unknown or unavailable at NSSDC. 
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A 

ABMA 

ACAD 

ACIC 


ACS 

AD 

A/D 

AE 

AEC 

AEROPROPUL 

AEROSAT 

AEROSP 

AFB 

AFCRL 

AFO 

AFSC 

AGC 

AGCY 

A IMP 

ALOSYN 

ALPO 


ALSEP 

ALT 

AM 

AMP 

AMPS 

AMS 

AMSAT 

AMU 

ANIK 

ANNA 

ANS 

AOSO 

AP 

APL 

APPL 

APT 

A/R 

ARC 

ARC-MIN 
ARC -SEC 
ARDC 

ARPA 

ARSP 

AS+E 

ASOS 

ASTP 

ASTROPHYS 

AT 

ATCOS 

ATDA 

ATM 

ATMOS 

ATS 

AT+T 

AU 

AUST 

AVCS 

AVG 

AVHRR 

AWRE 


BCD 

BE 

BEV 

BIC 

BIOS 

BP I 

BPS 

BTL 

BUV 

BV 

B/W 

BWF 


angstrom CAL 

Army Ballistic Missile Agency CAL TECH 

Academy CALSPHERE 

Aeronautical Chart and Information Center CAN 

(now Defense Mapping Agency Aerospace CAS 

Center) 

attitude control system CAV 

Dual Air Density Explorer (satellite, NASA) CDA 

* analog to digital CDC 

Atmosphere Explorer (satellite, NASA) CDS 

Atomic Energy Commission CENS 

a eropropu 1 s ion 

Aeronautical Satellite (NASA-ESRO) CHEM 

aerospace CM 

Air Force Base CMD 

Air Force Cambridge Research Laboratories CNES 

Announcements of Flight Opportunities 
Air .Force Systems Command CNET 

automatic gain control 

agency CNRS 

Anchored Interplanetary Monitoring 
Platform (satellite, NASA) COMM 

Alouette topside sounder synoptic (data) COMSAT 

Apollo Lunar Polar Orbiter (satellite, CONIE 

NASA); Association of Lunar and Planetary 
Observers CORSA 

Apollo Lunar Surface Experiments Package COS 

(NASA) COSPAR 

altitude COUNC 

amplitude modulation CPS 

ampere CPU 

Atmosphere; Magnetosphere, and Plasmas in CRC 

Space (satellite, NASA) CRPL 

Army Map Service (now Defense Mapping 
Agency Topographic Center) 

Radio Amateur Satellite Corporation CRREL 

atomic mass unit; astronaut maneuvering unit 
Canadian Telecommunications Satellite; also CRS 

referred to as TELESAT CRT 

. Army, Navy, NASA, Air Force (geodetic CSI 

satellite) CSM 

Astronomical Netherlands Satellite CTS 

(Netherlands-NASA) CTR 

Advanced Orbiting Solar Observatory CZCS 

magnetic activity index Ap 
Applied Physics Laboratory of Johns Hopkins 
University 

application DAC 

automatic picture transmission DADE 

acquisition/reference DAN 

Ames Research Center (NASA) DAPP 

arc-minute 

arc-second DASA 

Air Research and Development Command DATS 

(now AFSC) DB 

Advanced Research Projects Agency _ DCP 

Aerospace Research Support Program (USAF) DCS 

American Science 6 Engineering, Inc. 

antimony-sulfide oxy-sulfide DEF 

Apollo-Soyuz Test Project (USSR-NASA) DEG 

astrophysics DENPA 

atomic DEV 

Atmospheric Composition Satellite (NASA) DFVLR 

Alternate Target Docking Adapter 
Apollo Telescope Mount 
atmosphere; atmospheric 

Applications Technology Satellite (NASA) DIAL/MIKA 

American Telephone 5 Telegraph Corp. 

astronomical unit DIAL/WIKA 

Australia 

advanced vidicon camera system 

average DIAM 

advanced very high resolution radiometer DIAPO 

Atomic Weapons Research Establishment DIT 

(Australia) DMAAC 

DMATC 

DME 

binary coded decimal 

Beacon Explorer (satellite, NASA); DMSP 

beryllium DOD 

billion electron volts DODGE 

barium iodide cloud 

Biological Satellite (NASA) DRID 

bits per inch 

bits per second DRIR 

Bell Telephone Laboratories DRTE 

backscatter ultraviolet 

billion volts DSAP 

black and white DSCS 

Bund esminis ter fur Wissenschaftliche DSIR 

. Forschung (Fed Rep of Germany) 

DSN 

DV 

DYN 


calorie 

California Institute of Technology 

calibration sphere 

Canada 

Cooperative Applications Satellite 
(France-NASA) 
composite analog video 
command and data acquisition (station) 
Control Data Corporation 
cadmium sulfide 

Centre d'Etudes Nucleaires de Saclay 
(France) 
chemical 

command module; centimeter 
command 

Centre National d'Etudes Spatiales 
(France) 

Centre National d'Etudes des Telecommuni- 
cations (France) 

Centre National de la Recherche Scienti- 
fique (France) 
commission 

Communications Satellite Corporation 
Comision Nacional de Investigacion del 
Espacio (Spain) 

Cosmic-Ray Satellite (Japan) 

Cosmic-Ray Satellite (ESRO) ; cosmic 
Committee on Space Research 
council 

cycles per second 
central processing unit 
Communications Research Centre (Canada) 
Central Radio Propagation Laboratories 
(later ITSA; formerly part of ESSA; now 
NOAA/ERL) 

Cold Region Research 5 Engineering 
Laboratories 

Commission for Space Research (Italy) 

cathode ray tube 

cesium iodide 

command service module 

Canadian Telecommunications Satellite 

center 

coastal zone ocean color scanner 


data acquisition camera 

Dual Air Density Explorer (satellite, NASA) 
Danish 

Defense Acquisition and Processing Program 
(DOD) 

Defense Atomic Support Agency 
Despun Antenna Test Satellite (DOD) 
decibel 

data collection platform 
direct couple system; data collection 
system 
defense 
degree 

Density Phenomena (satellite, Japan) 
development 

Deutsche Fors chungs -und Versuchsanstalt 
fur Luft-und Raumfahrt; English transla- 
tion, Research Laboratory for Aeronautics 
and Astronautics, Fed Rep of Germany 
Diament Allemande/Mini Kapsel (satellite. 

Fed Rep of Germany- France) 

Diament Allemande/Wissenschaftliche 
Kapsel (satellite. Fed Rep of Germany- 
France) 
diameter 

Diapason (satellite, France) 

Drexel Institute of Technology 
Defense Mapping Agency Aerospace Center 
Defense Mapping Agency Topographic Center 
Direct Measurements Explorer (satellite, 

NASA) 

Defense Military Satellite Program (DOD) 
Department of Defense 
Department of Defense Gravity Experiment 
(satellite, DOD) 

direct readout image dissector (camera 
system) 

direct readout infrared radiometer 
Defence Research Telecommunications 
Establishment (now CRC) 

Defense System Applications Program (DOD) 
Defense Satellite Communications System (DOD) 
Department of Science and Industrial 
Research (England) 

Deep Space Network 
digital video 
dynamic 
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E 

EASEP 

ECS 

EDS 

EGO 

EGRS 

EL 

ELDO 

ELEC 

ELECTR 

ELMS 

EME 

EMR 

ENVIRON 

EOF 

EOGO 

EOS 

EPE 

E/Q 

ERB 

ERDC 

ERGS 

ERL 

EROS 

ERS 

ERT 

ERTS 

ESGEO 

ESMR 

ESOC 

ESRO 

ESSA 

ESTABL 

ESTEC 

ETR 

ETS 

EUV 

EV 

EVA 

EVM 

EXOS 

EXOSAT 

EXTRATERR 


FARO 

FED 

FLT-SAT 

FM 

FMRT 

FOUND 

FOV 

FPR 

FR 

FRC 

FSC 

FSK 

FWHM 

FWS 


GARP 

GCA 

GE 

.GE. 

GEMS 

GEOPHYS 

GEOS 


GES FUR 
WELTRAUM- 
FORSCH 
G.E.T. 

GGSE 

GHZ 

GISS 

GM 

GMS 

GMT 

GOES 

GP 

GRAVR 

GRE 


energy GREB 

Early Apollo Scientific Experiment Package 
Experimental Communications Satellite (NASA) GRI 

Environmental Data Service (NOAA) CROC 

Eccentric (Orbiting) Geophysical Observatory 
(satellite, NASA) GRS 

Engineers Satellite (DOD) 

electric (data camera carried on Apollo) GSD 

European Launch Development Organization GSE 

(ESRO) 

electric GSFC 

electronics GSM 

Earth Limb Measurement Satellite (NASA-USAF) 
environmental measurement experiment .GT. 

Electromechanical Research (Company, England) GUGMS 

environment; environmental 
end of file 

Eccentric Orbiting Geophysical Observatory GV 

(satellite, NASA) GVHRR 

Earth Observation Satellite (NASA) 

Energetic Particle Explorer (satellite, 

NASA) 

energy per unit charge HAO 

Earth radiation budget (experiment) HOW 

Earth Resources Data Center 

Earth Geodetic Satellite (USAF) HCMR 

Environmental Research Laboratory (NOAA) HCO 

Earth Resources Observation System HDRSS 

Environmental Research Satellite (USAF) HE 

extended range telescope HEAO 

Earth Resources Technology Satellite (NASA) 

ESRO Geostationary Earth-Orbiting (satellite) HEOS 

electrically scanning microwave radiometer 
European Space Operations Centre (ESRO) HETS 

European Space Research Organization HFE 

Environmental Science Services Adminis- HR 

tration (now NOAA) HRIR 

establishment HRIRS 

European Space Technology Center (ESRO) H.S. 

Eastern Test Range (also referred to as HYDROMET 

Cape Canaveral) HZ 

Engineering Test Satellite 
extreme ultraviolet 

electron volt IAP 

extravehicular activity IBM 

Earth viewing (equipment) module ICBM 

Exospheric Satellite (Japan) ICSU 

European X-ray Observation Satellite (ESRO) ID 

extraterrestrial IDC 

I DCS 
IDCSP 

Flare-Activated Radiobiological Observatory 
(satellite, DOD) IDSCS 

Federal 

Fleet Satellite (USN) IDT 

frequency modulation IE 

final meteorological radiation tape IFOV 

foundation IGRF 

field of view I GY 

flat plate radiometer IME 

French Research (satellite, France) 

Flight Research Center (NASA) IMP 

FLEETSATCOM (satellite, USN-USAF) 

frequency .shift key INDASAT 

full width at half maximum INOP 

filter wedge spectrometer INSAT 


INST 

INTA 

Global Atmospheric Research Program 
Geophysics Corporation of America 


General Electric (Company) INTASAT 

greater than or equal to INTELSAT 

Geostationary European Meteorological 
Satellite (ESRO) ION COMP 

geophysical 

Geodetic Earth-Orbiting Satellite (NASA); IPA 

Geostationary Earth-Orbiting Satellite 
(ESRO) IQSY 

Gesellschaft fur Weltraumforschung (Center IR 

for Space Research, Fed Rep of Germany) IRBM 

IRIG 

ground elapsed time IRIS 

gravity gradient stabilization experiment 

gigahertz 

Goddard Institute for Space Studies (NASA) IRLS 

Geiger -Mueller ; gram 

Geostationary Meteorological Satellite IRR 

(Japan) IRTRN 

Greenwich mean time ISAS 

Geosynchronous Operational Environmental 
Satellite (NASA-NOAA; also called SMS) ' ISEE 

Gravitational Redshift Space Probe (NASA) 

Gravitational Redshift Space Probe (NASA) ISIS 

ground reconstruction equipment; ground 
reconstruction electronics 


Galactic Radiation Experiment Background 
(satellite, USN) 

Croupe de Recherche lonospherique (France) 
Netherlands Committee for Geophysics and 
Space Research 

German Research Satellite (NASA-Fed Rep 
of Germany) 

Grid Sphere Drag (satellite, DOD) 
geocentric solar ecliptic (coordinate 
system) 

Goddard Space Flight Center (NASA) 
geocentric solar magnetospheric 
(coordinate system) 
greater than 

Glavnoye Upravleniye Gidrometeorologicheskoi 
Sluzhby (Main Administration of the 
Hydrometeorological Service, USSR) 
gigavolt 

geosynchronous very high resolution 
radiometer 


High Altitude Observatory 

Heat Capacity Map Mission (satellite, 

NASA) 

Heat Capacity Mapping Radiometer 
Harvard College Observatory 
high data rate storage system 
helium 

High-Energy Astrophysical Observatory 
(NASA) 

High-Eccentricity Earth-Orbiting 
Satellite (ESRO) 
high-energy telescope system 
heat-flow experiment; heat-flow electronics' 
high resolution; hour 
high-resolution infrared radiometer 
high-resolution infrared radiometer sotmder 
high school 
hydrometeorological 
hertz (cycles per second) 


Institute of Atmospheric Physics (USSR) 
International Business Machines (Corp) 
intercontinental ballistic missile 
International Council of Scientific Unions 
identification 
image dissector camera 
image dissector camera system 
Initial (or Interim) Defense Communica- 
tion Satellite Program (or Project) (DOD) 
Initial Defense Satellite Communication 
System (DOD) 

instrument definition team 
Ionospheric Explorer (satellite, NASA-NBS) 
instrument field of view 
International Geomagnetic Reference Field 
International Geophysical Year 
International Magnetospheric Explorer 
(satellite, NASA-ESRO) 

Interplanetary Monitoring Platform 
(satellite, NASA) 

Indian Scientific Satellite (ISRO-USSR) . 
inoperable 

Indian National Satellite (ISRO-USSR) 
institute 

Instituto Nacional de Tecnica Aeroespacial 
(Spain); the National Institute of 
Aerospace Science 
satellite (INTA, Spain) 

International Telecommunications Satellite 
(NASA-COMSAT) 

Ionospheric Composition (satellite — see 
DIAPO) 

Institute for Physics of the Atmosphere 
(SAS) 

International Quiet Sun Year 
infrared 

intermediate range ballistic missile 
Inter-Range Instrumentation Group 
infrared-interferometer spectrometer'; 
International Radiation Investigation 
Satellite (NASA-ESRO) 
interrogation, recording, and location 
system 

infrared radiometry 
infrared transmission 

Institute of Space § Aeronautical Science 
(Japan) 

International Sun-Earth Explorer (satellite, 
NASA-ESRO) 

International Satellite for Ionospheric 
Studies (NASA-Canada) 
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ISRO 

Indian Space Research Organization 

MSEC 

ISS 

Ionospheric Sounding Satellite (Japan) 

MSFC 

ITCZ 

intertropical convergence zone 

1EN 

ITOS 

Improved TIROS Operational Satellite (NOAA) 

MSS 

ITPR 

infrared temperature profile radiometer 


ITR 

incremental tape recorder 

MSSCC 

ITSA 

Institute for Telecommunication of Sciences 

MTS 


and Aeronomy (formerly, a subdivision of 

MUSE 


ESSA; now NOAA -ERL) 

MW 

iu 

instrument unit 


IUE 

International Ultraviolet Explorer 



(satellite, NASA-UK-ESRO) 

NA 

IZMIRAN 

Institute of Terrestrial Magnetism and 



Aeronomy of the Academy of Sciences (USSR) 

NACE 

NADUC 

NASA 

JHU 

Johns Hopkins University 


JPL 

Jet Propulsion Laboratory (NASA) 

NASC 

JSC 

Johnson Space Center (NASA) 

NASDA 

NATL 



NATO 

KBS 

kilobits per second 

NBS 

KEV 

kiloolectron volt 

NCAR 

KG 

kilogram 

NCC 

KHZ 

kilohertz 

NDRE 

KM 

kilometer 

NEMS 

KP 

magnetic activity index 


KPNO 

Kitt Peak National Observatory 

NESC 

KSC 

Kennedy Space Center (NASA) 

NESS 

LA 

Los Angeles 

NGSP 

LAB 

laboratory 

NHC 

LACATE 

lower atmosphere composition and temperature 

NIH 

LAGEOS 

Laser Geodetic Earth-Orbiting Satellite 

NMC 


(NASA) 

NMRT 

LARC 

Langley Research Center (NASA) 

NNN 

LAS 

Large Astronomical Satellite (ESRO) 

NNSS 

LASL 

Los Alamos Scientific Laboratory 

NOAA 

LCS 

Lincoln Calibration Sphere 


.LE. 

less than or equal to 

NOMSS 

LEM 

lunar excursion module 


LEPEDEA 

low-energy proton and electron differential 

NORAD 


energy analyzer 

NORW 

LERC 

Lewis Research Center (NASA) 

NOS 

LES 

Lincoln Experimental Satellite (DOD) 

NOTS 

LETS 

low-energy telescope system 

NRC 

LL 

Lincoln Laboratory (MIT) 

NRL 

LM 

lunar module 

NSA 

LMD 

Laboratory of Meteorological Dynamics 

NSF 

LOFT I 

Low-Frequency Trans- Ionospheric (satellite. 

NSSDC 


USN'-NRL) 

NUCL 

LOGACS 

Low-G Accelerometer Calibration System 

NWL 


(USAF) 

NWRC 

LPSP 

Laboratoire de Physique Stellaire et 
Planetaire (CNRS) 


LRIR 

limb radiance inversion radiometer; low- 



resolution infrared radiometer 

• OA 

LRL 

Lunar Receiving Laboratory (JSC) 

OAO 

LRV 

lunar roving vehicle 


1ST 

Large Space Telescope (satellite, NASA) 

OAR 

.LT. 

less than 

OART 

LTV 

Ling-Temco-Vought (Company) 

OAST 

M 

meter, mi lli- (prefix) 

OBS 

MA 

Mercury Atlas 

OCC 

MAPS 

measurement of air pollution from satellite 

0F0 

MARENTS 

Modified Advanced Research Environmental 



Test Satellite (USAF) 

OGO 

MAS 

Ministry of Aviation Supply (UK) 


MASC 

magnetic attitude spin coil 

01 

MASS 

Massachusetts 

OMNI 

MATER 

material 


MB 

millibar 

OMSF 

MC 

megacycle 

ONR 

MED 

medicine; medical 

OPEP 

METEC 

Meteoroid Technology (satellite, NASA) 

OPLE 

METEOSAT 

Meteorological Satellite (ESRO) 

OP OFF 

MEV 

million electron volts 

ORB IS 

MG 

milligram 


MHZ 

megahertz 

ORS 

MIDAS 

Missile Defense Alarm System (USAF) 


MIN 

minute 

OSCAR 

MIT 

Massachusetts Institute of Technology 

OSO 

MJS 

Mariner Jupiter/ Saturn (spacecraft, NASA) 


MM 

millimeter 

OSS 

MOL 

Manned Orbiting Laboratory (satellite, DOD) 

OSSA 

M-P 

minus to pfils 


MPI 

Max-Planck-Institut (Fed Rep of Germany) 

OT 

MR 

medium resolution 

OTDA 

MRIR 

medium-resolution infrared radiometer 


MS 

microsecond 

OV 

MSC • 

Manned Spacecraft Center (now Johnson Space 



Center) 



millisecond 

Marshall Space Flight Center (NASA) 
mission 

Magnetic Storm Satellite (NASA-AFCRL) ; 

multispectral scanner 
multicolor spin-scan cloudcover camera 
Meteoroid Technology Satellite (NASA) 
monitor of ultraviolet solar energy 
milliwatt 


not applicable; Nora Alice (satellite, 

DOD) 

neutral atmosphere composition experiment 
Nimbus/ATS Data Utilization Center 
National Aeronautics and Space Adminis- 
tration (Washington, D.C., Headquarters) 
National Aeronautics and Space Council 
National Space Development Agency (Japan) 
national 

North Atlantic Treaty Organization 
National Bureau of Standards 
National Center for Atmospheric Research 
National Climatic Center (NOAA) 

Norwegian Defence Research Establishment 
Nimbus-E microwave spectrometer; Near- 
Earth Magnetospheric Satellite (ESRO) 
National Environmental Satellite Center 
(now NESS) 

National Environmental Satellite Service 
(NOAA) 

National Geodetic Satellite Program 
National Hurricane Center 
National Institutes of Health 
National Meteorological Center 
Nimbus meteorological radiation tape 
no national name 

Navy Navigational Satellite System 
National Oceanic and Atmospheric Adminis- 
tration (formerly ESSA) 

National Operational Meteorological 
Satellite System 

North American Air Defense Command 
Norwegian 

National Ocean Survey (NOAA) 

Naval Ordnance Test Station 
National Research Council 
Naval Research Laboratory 
National Security Agency 
National Science Foundation 
National Space Science Data Center 
nuclear 

Naval Weapons Laboratory 
National Weather Records Center (presently 
NCC) 


Office of Applications (NASA) 

Orbiting Astronomical Observatory (satellite 
NASA) 

Office of Aerospace Research (USAF-AFSC) 
Office of Advanced Research and Technology 
(NASA) 

Office of Aeronautics and Space Technology 
(NASA) 

observatory 

OPLE Command Center 

Orbiting Frog Otolith (NASA experimental 
spacecraft) 

Orbiting Geophysical Observatory 
(satellite, NASA) 
other investigator 

low-resolution omnidirectional radiometer 
(on Explorer 7) 

Office of Manned Space Flight (NASA) 

Office of Naval Research 
orbital-plane experiment package 
Omega position and location experiment 
operational off 

Orbiting Radio Beacon Ionospheric 
Satellite (NASA) 

Octahedral Research Satellite (NASA); 

Orbiting Research Satellite (DOD) 

Orbiting Satellite Carrying Amateur Radio 
Orbiting Solar Observatory (satellite, 

NASA) 

Office of Space Science (NASA) 

Office of Space Science and Applications 
(NASA; now two separate offices) 

Operational TIROS (satellite, NASA) 

Office of Tracking and Data Acquisition 
(NASA) 

Orbiting Vehicle (satellite, USAF) 
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PAC 

PAET 

PAGEOS 

PAM 

PC^J 

PE 

PEP 

PEM 

phasr 

PHYS 

PI 

PIXEL 

PL 

PM 

PMR 

PMT 

P-N 

POGO 

PPS 

PROT 

PS 

PSE 

PTL 


QOMAC 


RA 

rad 

RADCAT 

RADOSE 

RAE 

RAM 

RBV 

RC 

RCA 

R»D «. 

REP 

RES 

REXS 

RE 

RM 

RMS 


RPA 

RPM 

RPS 

RRL 

RSRS 

RTD 

RTG 

RTTS 


SAM 

SAMOS 

SAMS 

SAMSO 

SAO 

SAS 

SATAR 

SATELL 

SATS 

S8RC 

SCAMS 

SCEL 

SCH 

SCI 

SCMR 

SCORE 

SCR 

SD 

SE 

SEASAT 

SEC 

SECOR 

SEM 

SERT 

SESP 

SESPO 

SHS 


Packaged Attitude Control (satellite, NASA) SIBS 

Planetary Atmosphere Experiment Test SIDS 

Passive Geodetic Earth-Orbiting Satellite 
(NASA) SIM 

pulse amplitude modulation SIRS 

pulse coded modulation 

Planetary Explorer SM 

platform electronic package SMMR 

pulse frequency modulation 

Personnel Hazards Associated with Space SMS 

Radiation (satellite, USAF) 

physics SNAP 

principal investigator SOEP 

picture element SOLRAD 

pre launch SPADES 

pulse modulation; photomultiplier 

pressure modulation radiometer; Pacific SPHINX 

Missile Range 

photomultiplier tube SPM 

positive-negative (junction) SR 

Polar Orbiting Geophysical Observatory 
(satellite, NASA) SRATS 

pulses per second 

protection * SRC 

pressure sensor 

passive seismograph experiment SRI 

Photographic Technology Laboratory (JSC) SRT 

SSCC 

SSD 

quarter-orbit magnetic attitude control SSS 

(system) SST 

STADAN 

Ranger (spacecraft, NASA) STARAD 

radium; radiation STD 

Radar Calibration Target (satellite, ARPA) STDN 

Radiation Dosimeter (satellite, DOD) STER 

Radio Astronomy Explorer (satellite, NASA) STL 

random access memory (system) 

return beam vidicon (camera) STN 

resistance capacitor STP 

Radio Corporation of America 

research and development STRATOS 

republic STUD 

research SUI 

Radio Exploration Satellite (Japan) 

radio frequency SURCAL 

Radiation Meteoroid (satellite, NASA); SVC 

Radiometric Measurement (satellite, DOD) SW 

root mean square; Radiation Meteoroid SWRF 

Satellite (NASA); Radiometric Measurement SYNCOM 

Satellite (DOD) SYST 

retarding potential analyzer 
revolutions per minute 

revolutions per second TAC 

Radio Research Laboratories (Japan) TACOMSAT 

Radio and Space Research Station (England) TATS 

Research Technology Division (USAF) TATSACOM 

radioisotope thermoelectric generator 
real-time transmission system TD 

TDP 

stratospheric aerosol measurement T+DR 

Satellite Mission Observation System TDRSS 

(satellite, USAF) TEC 

stratospheric and mesospheric sounder TECH 

Space and Missile Systems Organization TEI 

(USAF) TELESAT 

Smithsonian Astrophysical Observatory 

Small Astronomy Satellite (NASA); Soviet TEMP 

Academy of Sciences TET 

Satellite for Aerospace Research (NASA) TETR 

satellite THIR 

Satellite Antenna Test System (NASA) THORAD-AGE 

Santa Barbara Research Center TIMATION 

scanning microwave spectrometer TIP 

Signal Corps Engineering Laboratories TIROS 

school 

science TL 

surface composition mapping radiometer TLI 

Signal Communication by Orbiting Relay TM 

Equipment (satellite, DOD) TOMS 

selective chopper radiometer TOPO 

San Diego TOPS 

Solar Explorer (satellite, NASA) 

Ocean Dynamic Satellite (NASA) TOPSI 

second; secondary electron conduction TOS 

(vidicon tube) 

Sequential Collation of Range (satellite, TOVS 

USAF) TRAAC 

space environment monitor 

Spinning Satellite for Electric Rocket TRANET 

Test (NASA) TRANSP 

Space Experiment Support Program TRS 

Space Environmental Support Project Office TRW 

Soviet Hydrometeorological Service 


Salk Institute for Biological Studies 
Space Investigations Documentation System 
(NASA) 

scientific instrument module 
satellite infrared spectrometer; System for 
Information Retrieval and Storage (NSSDC) 
San Marco (satellite, NASA-Italy) 
scanning multi spectral microwave radiom- 
eter 

Synchronous Meteorological Satellite 
(NASA) 

systems for nuclear auxiliary power 
solar-oriented experiment package 
Solar Radiation (satellite, NASA-DOD) 

Solar Perturbation and Atmospheric Density 
Measurement Satellite (DOD) 

Space Plasma High Voltage Interactive 
Experiment (satellite, NASA) 
solar proton monitor 

Solar Radiation (satellite, NASA); scanning 
radiometer; sounding rocket 
Solar Radiation and Thermospheric Structure 
(satellite, Japan) 

Space Research Council; Science Research 
Council 

Stanford Research Institute 
supporting research and technology 
spin-scan cloudcover camera 
Space Science Division (JPL) 

Small Scientific Satellite (NASA) 
satellite-to-satellite tracking 
Spacecraft Tracking. and Data Acquisition 
Network (now STDN) 

Starfish Radiation (satellite, NASA) 
standard 

Spaceflight Tracking and Data Network (NASA) 
steradian 

Space Technology Laboratories (now TRW 
Systems Group) 
station 

Solar Terrestrial Probe (satellite, NASA); 
Solar Terrestrial Physics 
stratosphere 
studies 

State University of Iowa (now University 
of Iowa) 

Surveillance Calibration (satellite, DOD) 

service 

southwest 

Sine Wave Response Filter (program) 
Synchronous Communication (satellite, NASA) 
system 


Technology Application Center 
Tactical. Communications Satellite (DOD) 

Test and Training Satellite (NASA) 

Tactical Satellite Communications 
(program, DOD) 

Thor-Delta (satellite, ESRO) ; launch 
vehicle (NASA- USAF) 

Tracking Data Processor (program) 
tracking 5 data relay 

tracking and data relay satellite system 
telemetry and command; transearth coast 
technical; technology 
transearth injection 
satellite, Canada (also referred to 
as AN IK) 

temporal; temperature 
telescope and electron telescope 
Test and Training (satellite, NASA) 
temperature-humidity infrared radiometer 
Thor Augmented Delta Agena (launch vehicle) 
Time Location System (USN) 

Tracking Impact Prediction (satellite, DOD) 
Television and Infrared Observation 
Satellite (NASA) 
team leader 
translunar injection 
team member 

total ozone mapping system 
topographic 

Thermal Noise Optical Optimization 
Communication System (NASA) 
topside (sounder) (satellite, NASA) 

TIROS Operational Satellite (or System) 
(NASA) 

TIROS operational vertical sounder 
Transit Research and Attitude Control 
(satellite, USN) 

Doppler Tracking Network (USN) 
transportation 

Tetrahedral Research Satellite (USAF) 
Thompson, Ramo, Wooldridge, Inc 
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TTS Test and Training Satellite (NASA) (also 

called TATS, TETR) 

TWERLE tropical wind energy conversion and 

reference level experiment 


U 

UCLA 

UHF 

UK 

US 

USA 

USAF 

USN 

USSR 

UT 

UV 

UVNO 

UVS 


university 

University of California at Los Angeles 
ultrahigh frequency 
United Kingdom 
United States 

United States Army; United States of America 

United States Air Force 

United States Navy 

Union of Soviet Socialist Republics 

universal tine 

ultraviolet 

ultraviolet nitric-oxide experiment 
ultraviolet spectrometer 


V 

VAR 

VHF 

VHRR 

VISSR 

VLF 

VTPR 


volt 

variation 

very high frequency 
very high resolution radiometer 
visible infrared spin-scan radiometer 
very low frequency 

vertical temperature profile radiometer 


W 

WBVTR 

WDC 

WDC-A-R&S 

WE FAX 

WFC 

WGSPR 

WMO 

WPM 

WRESAT 

WS 

WSMR 

WTR 

WWW 


watt 

wideband video tape recorder 
World Data Center 

World Data Center A for Rockets and 
Satellites 
weather facsimile 
Wallops Flight Center (NASA) 

Working Group for Space Physics Research 
World Meteorological Organization . 
words per minute 

Weapons Research Establishment Satellite 
(Australia) 

Wallops Station (NASA; now Wallops Flight 
Center) 

White Sands Missile Range 
Western Test Range (also referred to as 
Vandenberg AFB) 

World Weather Watch 


Z 


atomic number 
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